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RANGE OF BICC T/V DOWNLEADS 


TYPE OF GABLE LIST No. NOMINAL SIZE OF OVERALL NOMINAL 


INNER RALL 


at 50 Mc/s db/100 ft 
inch inch 


| STANDARD CABLES FOR SERVICE AREAS 
Coaxial | 7.300 | 5S | 7/0076 159 
| 7.3158 | 75 1/,022 202 
| T3189 | 75 7/.0076 202 


Unscreened Twin | 1.3066 80 1/036 100 x .160 


Screened Twin T3121 | 1/.029 228 


- 7 


LOW-ATTENUATION CABLES FOR FRINGE AREAS 
Coaxial Solid 7.2134 | 55 1/.048 264 


Coaxial Semi- 


airspaced T.3116 75 1/.048 290 
Screened Twin 


(filled) | 7.3135 | 75 | 1/.048 297 | 


AVAILABLE IN STANDARD LENGTHS ON 100 yd. REELS 


there is a 


TIV DOWNLEAD 
vor every ms tallation 


The table above lists the comprehensive range of 


BICC Television Downleads 


Further information is given in our current Publication 


5 No. 244 which is available on request. 


7 ler) 
CE BRITISH INSULATED CALLENDER’S CABLES LIMITED 
21, Bloomsbury Street, London, W.C.1 


1954 


WIRELESS WorLD 


The PERFECT TEST TEAM 


lhe illustration depicts a set of modern “ AVO ™ testgear being used to measure the “ Q ” of the secondary 


winding of the second I.F. transformer on a chassis of unknown characteristics —just one of many tests which 
can be performed by this combination of instruments. 


A signal of predetermined frequency from the “ AVO ™ Wide Range Signal Generator is being fed into the 
Electronic Test Unit, where it is amplified and fed to the secondary winding of the transformer. The Electronic 
lestmeter is connected across the tuned circuit under test and from the readings obtained and the controls 
of the Electronic Test Unit, the * Q ” of the circuit can be determined 

he three instruments, shown as a team, cover a very wide field in measurement and form between them a 
complete set of laboratory testgear, ruggedly constructed to withstand hard usage. 
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e Proprietors and Manufacturers :— 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 


WINDER HOUSE - DOUGLAS STREET : LONDON S.W.1 Telephone: ViCtoria 3404/9 
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The best which 
present techniques 
can devise... 


Like its predecessor, the QUAD II embodies 


outstanding features anticipating 


Ps grate, UNIQUE : ) 
pid So) FILTERING trends in both amplifier and associated 

; —. equipment design. The importance of these 
MUSICAL BALANCE 


«, 2 
< 


features will be apparent to all who have 
followed the growth of high quality reproduction 


in recent years. 
CORRECT 
MATCHING FOR a ie : 
ANY PICK-UP The criterion, as always, is that the reproduced 


” “Tae sound shall be the closest approach to the 


original—that the enjoyment and appreciation 


of music may be unimpeded. This is reflected 
CORRECT F ¢ . 
EQUALISATION throughout the electrical and mechanical design. 
FOR EVERY ' . ; 
RECORDING It is reflected, too, in the straightforward and 


logical system of control, achieved without the 


sacrifice of a single refinement or adjustment 
INPUTS FOR 
RADIOS capable of contributing to the final objective. 
TAPE 

mic. ETC. . a ae : : 
VIRTUALLY The QUAD II for convenience of installation, 


MADE T : , P , : 
on la is constructed in two units—the main amplifier 


and the control unit. Each is complementary to 


the other, offering in complete form the best 


Wee | A POWER which present techniques can devise. 
AMPLIFIER 

b Fda WITH 

> a } PERFORMANCE 

; STABILITY 

SPECIFICATION 


ee eae he C Acousticat 
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ACOUSTICAL MANUFACTURING CO. LTD., HUNTINGDON, ENGLAND 
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Fusion sealed 
AGAINST MOISTURE 


Penetration of water vapour is undoubtedly 
one of the major factors which affect the stability 
and reliability of germanium diodes, Partial and 
complete sealing techniques, while keeping the 
inside of diodes moisture-free, have in the past 
often introduced other undesirable fillings. 


The Mullard aim has been not only to safe- 
guard diodes from the ill-effects of water vapour, 
but also to reduce the number of different 
materials used in construction and so minimise 
the risk of contamination. The ultimate point 
in the evolution of this type of construction is 
marked by the OA73, the first of a Mullard 
range of all-glass diodes. 


A | | | In this latest form of construction the glass 
| ass envelope is melted onto the lead-in wires, so 
forming properly made fusion joints similar to 

POINT CONTACT those employed with great success in the many 


millions of radio valves which are made each 

G E R a A A i uU Pe year. These joints are entirely sealed and there is 
no possibility of performance being jeopardised 

D ij re) 9 E by the entry of moisture or any other substance. 

The OA73 has been specially designed for 
industrial and telecommunications use. It has 


been tested to the full tropical specifications for 
ABRIDGED DATA the CV 442 and is an approved type. 


Forward Current: 
at +0.25V __... a. =» 100uA 
at +1.0V a . BMA 


Reverse Current at 25°C: 


at —1.5V <20uA 

Cm < 200A u ar 
at -—20V .. S800uA 

at -30V a <1.25mA ap 


Operating Ambient Temperature: - 50 to +75°C. 
MULLARD LIMITED, COMMUNICATIONS & INDUSTRIAL VALVE DEPT. 
R.F. Characteristics: the OA73 is suitable for 


operation as a wideband R.F. d tor. CENTURY HOUSE, SHAFTESBURY AVE., LONDON, W.C.2 


MVT157 
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Hearing is believing... 


The human ear is capable of hearing approximately one per cent 
harmonic distortion. Yet even in equipment where this distortion 
has been reduced to a lower level, the difference between “ live” 


and reproduced sound can still be detected. 


The development by Goodmans engineers of the elusive quality 
of “ PRESENCE ” is therefore significant for the High Fidelity 
enthusiast. “ PRESENCE ” goes beyond the response curve. 
It implies more than the wide range of response in perfect balance 


for which Goodmans speakers are noted. 


The additional quality of “ PRESENCE ” offers the nearest possible 
approach to listening to the actual recording session of the music 


of your choice. 


For the enjoyment of High Fidelity reproduction in its truest form, 
every link in the chain of reproduction, from pickup to speaker, 
must be equal to its function, Make an opportunity to listen to a 
Goodmans speaker. You will find that it is more than equal to its 
task. For what may be the first time for you, you will hear the 
music of your choice as it should be played—as it was recorded 


with all its depth and richness of feeling. 


We will be pleased to supply free dimensioned drawings of specially 
designed standard or corner reflex cabinets. Numbers of cabinets 
have been sold reputedly to our design but which do not conform 
to our specification. Before purchase, it is therefore advisable to 
check carefully that the specification has in fact been carried out. 


AXIOM 22 MK. 11 £14.14.0 (Tax free) AXIOM 102 €9.18.2 (inc 
AXIOM 150 MK. 11 €10.5.6 (Tax free) AXIOM 101 €46.12.1 (in 


; 


Tok 


GOODMANS 


GOODMANS INDUSTRIES LTD. 


AXIOM WORKS, WEMBLEY, MIDDX. ‘Phone: WEM /29) Cables: “Goodaxiom'’ Wembley, England 
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A.F. TRANSFORMERS 
AND CERAMIC ROTARY SWITCHES 


The “ Hyperloy” series of A.F. Transformers and for use in low-power transmitters, instruments 


or tor 
kes of over a 100 Specifications is now available in similar circuit selection functions. ‘The insulating material 
metically-sealed containers capable of withstanding is “Frequentite”’, and silver-alloy contacts ensure very 
most rigorous climatic conditions. Also available in low contact resistance and trouble-free service over a long 
ght containers is a range of Bi-limboid life. 
having hum-cancelling windings for use in A “‘Wearite”’ Switch Chest is available for labora- 
manding the lowest hum-levels without torics and research organisations and contains all necessary 
urse to expensive mumetal screening. component parts to permit of the assembly of switches 


The high-quality ceramic rotary switch is designed to meet particular requirements. 


WRIGHT & WEAIRE LTD 
13! SLOANE STREET + LONDON : S.W.I Telephone: SLOANE 2214/5 
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Now... the ultimate in Amplifier Performance 


Based on the World-famous Williamson circuit and utilising the latest 

Partridge ultra-linear C-core output transformer, the RD SENIOR re- 

presents the ultimate in modern high fidelity amplifiers. Used in conjunc- 
tion with a Control Unit embodying every possible refinement, it combines faultless 
reproduction, flexibility of control and absolute reliability to provide a perform- 
ance to satisfy the most exacting requirements. 


% Ultra-linear C-core output transformer 

% Power Output: 15/20 watts. Peak: 25 
watts. 

% Frequency Response: +.! DB 20-20,000 
cps. 

% Distortion : .08°;, for 1S watts. .3°%, for 
20 watts. 

% Intermodulation Distortion : .35°%,—I5 
watts. 

% N.F.B.: 20 DB (10-50,000 cps.) 

% Partridge Transformers throughout. 


“RD SENIOR” MAIN 
AMPLIFIER | £28 


2 i 00 200 « 6* x 20n 50x 
HI- PASS c.PSs LOW-PASS 


FILTER CHARACTERISTICS 
2-position High Pass Filter. 
3-position Low Pass Filter. 
6 Playback characteristics. 
2 
M 


"0 


Radio Inputs. 

icrophone Input. 
Very high input sensitivity, average on LP 
8 m/V. 


Input and Output Jacks on front panel. 
Illuminated translucent control panel. 
Negligible hum and noise. 
Close tolerance high stability components 
throughout. 

range switched Bass and Treble 


bbe bob obobobot 


% All Filter and Tone controls operate on all 
inputs and are all completely independent 
of one another. 


“RD SENIOR” CONTROL UNIT $15 
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“the ideal unit for domestic 
use at reasonable cost” 


The following is an extract from one of the many unsolicited letters of appreciation we receive con- 
cerning our amplifiers, in this case from a customer in Calgary, Alberta, shortly after he had taken 
delivery of a BABY de-luxe Mk. Il amplifier and JUNIOR Mk. i! pre-amplifier. 
‘* Regarding the amplifier, I should like to compliment you on its 
excellence of construction. In addition, the performance 
with my speaker assembly is superb and streets ahead of 
anything in its field that my friends or I have heard locally. 
Managing this with so simple a design is, in my opinion, a 
remarkable achievement. The degree of control available in the 
pre-amplifier, also, appears to be just right with what limited 
experience I have had to date. In my opinion, the pair 
fulfils all requirements as the ideal unit for domestic use at 
reasonable cost, giving faithful musical reproduction without 
the freak effects I have heard with some amplifiers."’ 


(The original letter may be inspected at our premises) 


BRIEF SPECIFICATION 


Power Output : 8/10 watts. 

Frequency Response : + .25 DB. 30-20,000 cps. 

Distortion : .2 per cent for 8 watts. 

NFB : 20 DB (30-20,000 cps.) 

Hum and Noise : — 85 DB below 8 watts. 

Input Sensitivity : 40/60 m/V (P.U.) 

Variable Low Pass Filter : 7.5 kcs.—4 kcs. 

Six position switched BASS and TREBLE 
Controls. 

Four Playback Characteristics. 

Two Radio Inputs. Spare Power: 300 V. 
40 m/A. 6.3 V.2 A. 


First introduced just over a year ago this amplifier has gained an enviable reputation both in this country and abroad and 
has fully justified our original claim of being the World's finest medium priced amplifier. Besides the many hundreds 
supplied throughout this country, the amplifier is already in use in over 20 overseas countries. The design of both 
amplifier and pre-amplifier remains unchanged and they are offered as the ideal basis on which to develop a home high 
fidelity system at moderate cost. For a further improvement in versatility the pre-amplifier may be directly replaced 
by the new RD SENIOR Control Unit to provide a performance which at £29 is quite unsurpassed by anything at present 
on the market. 


RD BABY de-luxe Mk. Il Amplifier, RD BABY de-luxe Mk. Il amplifier, with 
\ } 
with RD JUNIOR Mk. Il pre-amplifier 23 RD SENIOR Control Unit £29 j 


Detailed technical leaflets describing the above units and those on the opposite page will gladly be forwarded post free 
on request. Response curves and illustrations are included. 


Main London Agents : B. K. Partners Ltd., City Sale & Exchange Ltd., The Gramophone Exchange Ltd., H. C. Harridge, 
Mail Order Supply Co., and Webbs Radio. Also available from leading dealers in the Provinces, or, ifin any difficulty, 
please apply direct. 


Sole Agents in : AUSTRALIA, BRIT. N. BORNEO, COLOMBIA, HONG KONG, ITALY, JAMAICA, SOUTH AFRICA. 
Trade and Export enquiries invited. 


ROGERS DEVELOPMENTS CO 


MANUFACTURERS OF PRECISION BUILT SOUND EQUIPMENT 
‘‘RODEVCO HOUSE,”’ 116, BLACKHEATH ROAD, GREENWICH, LONDON, S.E.10. 


Telephone ; TiDeway 1723. Telegrams : RODEVCO, GREEN, LONDON. 
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Indust is Solving Valve Testing Problems 


WITH THE 
Mullard wich spcép vaive Tester 


ndustries which deal extensively with radio and other 
electronic equipment are finding the Mullard High Speed 
Electronic Valve Tester ideal for routine checks. This 
instrument provides the quickest method of checking large 
quantities of valves, and can be operated if necessary by non- 
technical personnel after only a few minutes’ instruction. 
Write for full details and a copy of the folder “High Speed 


Testing in Industry” to Department E.V.D. at the address below. 


Mullard 


oiate 
[Mullard] 


AF 


MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2 


MVM266A 


£1 DEPOSIT will secure for you the FINEST in 


CREDIT SALE 
Cash £1 
Description 


GOODSELL 

GW 18 Williamson Amplifier 

GWI18C Williamson Amplifier (with 
cover) 

GW 12 Williamson Amplifier 

GW12C Williamson Amplifier (with 
cover) 

MAS Amplifier 

MASC Amplifier (with cover 

F/TC Tone Control 

F/U/TC Tone Control 

PFA Tone Control 


LOWTHER 
DT41 Tuner Unit 
AM/FM Tuner Unit 
AI15F Amplifier 

aster Control Unit 


LEAK 

RC/PA/U Pre Amplifier 
Varislope Pre Amplifier 
Steel Cutting Filter 

TL/12 Amplifier 

TL/10 Amplifier & Pre Amp 
VS Tuner Unit 


a 
. Il Amplifier & Pre Amp 


ROGERS 

Senior Main Amplifier 

Senior Control Unit 

Mk. II Baby De Luxe Amp! 

Mk. II Junior Pre Amplifier 

Mk. II Minor Amplifier 

RD Minor Baffle 

RD Junior Corner Horn 
unior Tuner Unit 


ecccoceo 


-acacoece 


HIRE PURCHASE 
12 1 


Deposit Mthiy. Mthly 
Inst. Inst 


'HIGH FIDELITY 
EQUIPMENT 


Use our PERSONAL CREDIT PLAN to buy 
all your requirements. An innovation is an 
arrangement whereby, after sending us £1 
initial deposit, you can purchase any of the 
following equipment over 9 months. Your 
purchase becomes your own property immed- 
iately and you make only 8 further equal 
monthly payments as shown. You may also 
buy on extended hire purchase terms over 
EIGHTEEN months. lease add carriage 
and packing to your deposit. If you do not see 
any of your needs here please send us your 
inquiry. 


cececs *#° ©& 


-oenw 


For Loudspeakers suitabie for use with 
the above, see our announcement elsewhere 
in this issue. 


WE ARE SOLE AGENTS FOR 
ROGERS HIGH FIDELITY 
EQUIPMENT IN THIS AREA 


ezc. MAIL ORDER SUPPLY CO. 
The RADIO CENTRE 


33 Tottenham Court Road, London, W.1. 
Telephone : MUSeum 6667 


- = 
CSaneucwoe 
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T-R CELLS 


For incorporation in military and marine radar equipment, a com- 
prehensive range of 3 cm. and 10 cm. T-R. Cells is available. 


TTR. 3! A tunable high Q T.R. Cell for use with jin. diameter 
circular waveguide 
Frequency Range: 9,100-9,900 Mc/s. 
Band Width : 5 Mc's 
Handling Power: 50 kW. peak. 
TTR. 31MR Tunable medium Q T.R. Celis for use with standard 


and American waveguide (TTR.3I1MR) or jin. diameter 
TTR. 31 MC circular waveguide (TTR.31MC). 


Frequency Range: 9,100-9,900 Mc's. 
Band Width : 25 Mc's. 
Handling Power: 50 kW. peak. 


Full details of these and other T.R. Cells from our range will be 
supplied on request. 


Write for :— 
LISTES Vii — T. R. CELLS 
LIST ES/T/6 — ‘PENTLAND’ 
SERIES COMPONENTS 


‘PENTLAND’ SERIES RESIN CAST COMPONENTS 


The Ferranti “ Pentland’’ series of components includes 
Power Transformers and Chokes, Signal and Pulse Transformers 
and Delay Networks. 


These units are cast in a solid block of synthetic resin which 
replaces the oil-filled container previously considered essential 
for high quality components and below are listed some of the 
notable advantages conferred by this technique : 


Extreme robustness combined with minimum weight and 
volume. 


Complete hermetic sealing. 
Fire risk greatly reduced. 


Reliable operation through a wide range of ambient tem- 
peratures and climatic conditions. 


‘Pentland’’ series components are designed to customers 
specification and full details will be supplied on request. 


FERRANTI LTD FERRY ROAD 


WALKIEPHONE 


Pye (New Zealand) Led., 
P.O. Box 2839, 
Auckland, C.!, 
New Zealand 


Pye Canada, Led., 
Ajax, 
Ontario, 
Canada. 


PYE LIMITED 
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PORTABLE RADIO-TELEPHONE FOR 


CIVIL ENGINEERING COMMUNICATIONS 


F or purposes of routine inspection 
and maintenance the Pye V.H.F. Walkie- 
phone makes a valuable but inexpensive 


addition to any V.H.F. scheme. 
Unimpeded by this lightweight equip- 
ment one man becomes a _ constant 
source of information and, when 
required, a centre of control. In places 
both unexpected and inaccessible the 
Pye ‘“* Walkiephone ” ensures. the 
smooth control of emergency operations. 
Robust, reliable, and economical in use, 
the complete equipment weighs only 
10} lbs. with batteries. 


Pi 


Telecommunications 


Pye-Electronic Pry., Led., 
65 Park Street, 
Abbotsford, Melbourne, 
Victoria, Australia. 


CAMBRIDGE 


Dundrum, Dublin, 


Pye Ireland, Led., 
Manor Works, 


Pye Radio & Television (Pty.) Ltd. 
P.O. Box 10648, 
Johannesburg, 

Eire. South Africa, 


ENGLAND 
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WORLD-WIDE DEMAND 
FOR STENTORIAN 
HIGH FIDELITY 
UNITS 
Phenomenal success 
of new line 


speaker production, have we created a world-wide 
demand in a matter of months. It sounds incredible, but 
that is just what has happened with our High Fidelity 
range. Since they were first introduced last Autumn, 
we have received orders for these units from 


U.S.A. * CANADA 
AUSTRALIA - SOUTH AFRICA 
PORTUGAL - BELGIUM - SWEDEN 

MEXICO + VENEZUELA 
COLOMBIA 


and even from behind the Iron Curtain! ' 


In this country, their success has been phenomenal : 
more than 1,400 users have taken the trouble to write 
us — a most impressive tribute. The amazing quality 
of reproduction at remarkably low cost is made possible 
only by the Whiteley patented Cambric Cone, and by 
our specialisation and complete control of manufacture 
from raw material to finished product. 


Write for dimensional drawings of suitable cabinets 
and leaflet giving full technical details, or ask your 
dealer to demonstrate. Alternatively, these speakers 
may be heard at our London Office, 109 Kingsway, 
W.C.2, any Saturday between 9 and 12 noon. 


WHITELEY ELECTRICAL RADIO CO. LTD 
MANSFIELD - NOTTS 


5, meena before, in all our 28 years’ experience of 


lenlorian 
HIGH 
FIDELITY 
UNITS 


WITH THE PATENTED 
CAMBRIC CONE 


MODEL H.F.610. 6” Steel unit, incorporating 
10,000 gauss magnet. Handling capacity, 
3 watts. Frequency response, 60 c.p.s.-12,000 
c.p.s. Bass resonance, 70 c.p.s. Price €2.10.6 
(Tax Paid) 
MODEL H.F.810. 8” Steel unit, incorporating 
10,000 gauss magnet. Handling capacity, 
5 watts. Frequency response, 50 c.p.s.-12,000 
c.p.s. Bass resonance, 65 c.p.s. Price £3.04 
(Tax Paid) 
MODEL H.F.912. 9” Die-cast unit, incorporating 
12,000 gauss magnet. Handling capacity, 
7 watts. Frequency response, 40 c.p.s.-13,000 
c.p.s. Bass resonance, 45c.p.s. Price £€3.7.0 
(Tax Paid) 
MODEL H.F.1012. 10” Die-cast unit, incor- 
porating 12,000 gauss magnet. Handling capa- 
city, 10 watts. Frequency response, 30 c.p.s.- 
14,000 c.p.s. Bass resonance, 35 c.p.s. 
Price £3.13.4 
(Tax Paid) 
Transformer available if required 
All models available either 3 or 15 ohms. 
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Correct Diagnosis depends upon 


CONSTANT VOLTAGE 


Medical science to-day relies to an increasing degree on electronic 
instruments for the diagnosis of disease. The accuracy of the results 
obtained is of vital importance and is dependent on the reliability 

of the electricity supply available. ADVANCE Constant Voltage 
Transformers provide the means for regulating the inevitable fluctuating 
mains voltages which both shorten the life and impair the efficiency of 
such equipment. They are used in many hospitals and medical 
laboratories for this very purpose. A wide range of models is available 
with ratings from 4 watts to 6 kilowatts. All these models provide a 
stabilized output voltage to within -+- 1 per cent for mains variations of 
up to 15 per cent. 


Full details given in folder W/15 gladly sent on request. 


Constant Voltage Transformers 


AM 


CUS C.F. SPECIALISTS 


ADVANCE COMPONENTS LTD., MARLOWE RD., WALTHAMSTOW, LONDON, €.17 Phone : LARkswood 4366 
GD 
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Certainly— 
if it’s an ‘English Electric T901A 


Every home constructor will appreciate ‘ English Electric’s’’ unique C.R. Tube 
Reconditioning Service. It means that when your C.R.T. ceases to work, you 
can, if it’s an ‘English Electric’ metal tube in physically sound condition, take it 
to your dealer and exchange it for a good-as-new and guaranteed one—for { 12. 
A nice little saving of {10 for you. 

Write to ‘English Electric’ for a complete specification of the Tgo01A the finest 
tube that any constructor can buy, and you have started saving money right away 


*The tube specified by the designers of the ‘ Tele-King’, ‘Magnaview’ ana 
‘ Super-Visor’ circuits and ‘ Viewmaster’ conversion circuit. 


“ENGLISH ELECTRIC ro. 


THE BRITISH MADE LONG-LIFE RECONDITIONABLE TUBE 


U/ you have any difficulty in obtaining supplies write to: 


The ENGLISH BLECTRIC Company Limited, Ielevision Department, Queens House, Kingsway, London W C.? 
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Ghannelised 
Transmitter 


MULLARD LTD 


Tue GFT.560 is a 1kW channelised transmitter with 
a frequency range of 1.5——30 Mc/s. It consists of three basic cabinets—r.f. 
unit, modulator unit, and power supply unit—combinations of which can be 
used to provide multi-frequency working as well as a number of different 
types of emission. The wave change facilities of the transmitter are both 
rapid and reliable—a valuable asset when the operating frequency is 
changed many times each day. 
The GFT.s60 is fully tropicalised, and its unit construction facilitates 
future expansion of the initial installation, should the need arise. 
For use in conjunction with the GFT.560 there are ancillary units that 
enable the transmitter to be remotely controlled over a two wire telephone 
circuit : operational adjustments are dialled to the transmitter. 
The versatility and reliability of this new Mullard transmitter make it 
particularly suitable for h.f. en-route, ground-to-air services and point- 
to-point communication networks. A team of Mullard communication 
engineers is available to advise on the use of the GFT.560 in such 


applications. They will also assist in planning complete communication 
systems, if required. 


Junge, 1954 


ABRIDGED 
DATA 


Frequency Range /|.5 — 
30 Mc/s 

Frequency Stebility To At- 
lantic City, 1947, standards 
Pewer Output | kW 
Types of Emission c.w., 
m.c.w., telephony, _fre- 
quency shift, single and 
independent sideband. (Al, 
A2, A3, Fl, A3a and A3b) 
Output Impedance 600 
ohms balanced twin feeder 
Power Supply 400V, 50- 
60 c/s, 3-phase 


‘ Mullard 


SPECIALISED ELECTRONIC EQUIPMENT 


+ EQUIPMENT DIVISION + CENTURY HOUSE + 


SHAFTESBURY AVENUE 


+ wec2 
(M1434) 
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Maanuracturers OF 


EQUIPMENT, and 
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DEVELOPMENT GROUPS 
are invited to send 


today for this NEW 
complete catalogue of Ediswan Clix 


TTT 


ry 


Radio, Television and Electronic 


mn 


Components. Just write “Components 


i] 
| 


Catalogue please” on your 
business letterhead and 


we will send you a copy. 


THE EDISON SWAN ELECTRIC COMPANY LIMITED, Member of the A.E.1. Group of Companies 
155 Charing Cross Road, London, W.C.2 and Branches. Telephone: Gerrard 8660. Telegrams: Ediswan, Westcent, London. 
Telephone: Mayfair 5543 


Radio Components Sales Office: 21 Bruton Street, London, W.1 


C.R.la 
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...more than you BARGAIN FOR/ 


ON’T be caught on the horns of a dilemma !_ Be-aware of 
the power, quality and performance that Osmor Q 
range Coilpacks provide. Miniature in size, moderate in cost they 
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have everything that only the highest 


degree of long practised 


technical skill can ensure—extra selectivity, super sensitivity, 


adaptability. 


Size only tp x 3 
cores and Polystyrene formers 


x 24, with variable iron-dust 
uilt-in trimmers. Tropicalised 


Prealigned, receiver-cested and guaranteed Only 5 connections 


to make 
receivers 


All types for Mains and Battery superhets 
ideal for the reliable construction of new sets also 


and T.R.F 


for conversion of the 21 Receiver, TR.1196, Type 18, War-time Utility and others. Send 


today for particulars | 


SEPARATE COILS: A 
wavebands and purposes. 
tion data 


full 


Fully descriptive 


range is 


available just note these 


available for ail 


popular | 


leaflet and connec- 
“S Star 
* Only lin. high. % Packed in damp-proof containers. 
%& Variable iron-dust cores. %& Fitted tags for easy 4’ 
connection. % Low loss Polystyrene formers. 


Features.’’ 


each 


With 


A Spotlight on another of the 
Coils in the Osmor “*Q”’ Range. 


M.W. TRF REACTION COIL 
TYPEQR11 4/o 


A 3-winding coil 
use in an aerial or HI 
stage) with variable 
cores (Matches with 
coil QAI! or QHFII 
at 4- each if required) 
For L.W. similar coils 
QRIi2 (49) QAI2 and 
QHFI2 (4- each) are 


available & 


OPPPPPPPDDPAP® 


for 


L» 


TWO for the Price of ONE 


The NEW OS MOR 
CHASSIS CUTTER 


An inexpensive but invaluable cool of entirely 
new design. Cuts two hole sizes with any 
one reversible punch and die; and can be 
operated with a spanner or tommy-bar 
Blanks easily removed. For use on steel 
up to 18 s.w.g. Brass and Dural up to 
16 s.w.g. Aluminium and Copper up to 
14 s.w.g. 


Hole Sizes 

lin. x thin 

jin. x bgin 

din. x pir 

idin. x Zin 
Tommy-bars available 


The OSMOR “ JIFFY PUNCH” 


For cutting smaller holes neatly and quickly 
with one blow of a light hammer 


_—" _ 
{ i Nia teteemndinent 


Type Hole Size 
A i 


Illus. price 
list on 
request 


illus price 
B list on 
Cc request 
For use on Steel up to 20 s.w.g. Brass 
and Dural up to 18 s.w.g. Aluminium 
and Copper up to /6 s.w.g. 


(Dept. W.54) 418, BRIGHTON ROAD, SOUTH CROYDON, SURREY. 
—PPPP LP PPP LP PPPP PPP PPP EI 


DIAL 

Type A. Glass DIAL 

ASSEMBLY (as illus.) 

measuring x Tin 

(9tin overall) 

mounts position 

on or above the chassis 

and works with any type 

of drive. Choice of two 3-colour scales— 
Gi (L.M.S.) or G2 (M.SS.). Price complete 
246. P.& P. 1/6. Pulley assembly for right 


angle drive if required 19. Escutcheon 4/-, 


METAL DIALS 


Overall size 5iin. sq 
Printed area 4in. sqa., 
as illustrated. Cream 
background, 3-colour 
Type Mi, L.M.S. waves 
M2, L. & M. waves 
M3, M. & 2'S. waves 
Price 3/6 each 
Pointer, 1/6. 
Drum Drive, Spring 
use with both types of dial 


2 wd 
and Cord for 
32 extra 


Send Sd. (stamps 
descriptive 
ng The 


literature 
really 

perhet 
Dre 
R.} 
superhet ‘cireait, Coil and Coilpack 
stter leaflet, and full rad ond « 


leaflets 


ymponent 


We keep stocks of many radio components for 
published circuits, including :— 
“WIRELESS WORLD” 

Sensitive TRF Receiver. ‘No 
Compromise" TRF Tuner Midget Mains 
Receiver.’ Sensitive 2-Valve Receiver. Television 
Converter (special coiis In cans available) 

“PRACTICAL WIRELESS " 
Coronet Four: Beginners’ Superhet; Modern 
High Power Amplifier 2; Actache Case Portable; 
RIISS Converter; A.C. Band-Pass 3; Modern 
1-Vaiver; 3-speed Autogram 


Dear Reader 

We can’t mention all our products here but shall 
be glad to receive your enquiries for Chassis, 
Tuning Condensers, Switches, Volume 
Controls and all other Radio Components. 
lf it’s top-quality components and a speedy, 
courteous service you are looking for—try Osmor 
We really shall do our best for you 


Midget 


small components—resistors, 
etc., neatly stored yet visible 
by using an 


OSMOR “JAR-RACK” 


(ff you're a generous husband you'll buy 
one or two for your wife's larder too— 
she will appreciate the extra space they make) 
Holds any ! Ib. jam jars, with or without lids 
Easily removed, cannot fall out. Just the 
thing for the tidy ‘‘HAM "’ or Radio Dealer 
Type | for wall fixing, 6/9 each, holds 8 jars 
Gars are not supplied but are easily ob- 
tained) 

Length 24in. enamelied olive green 

Type 2 (as illustrated) for screwing under a 
shelf, 5/9 each, holds 6 jars 

Length |8in., enamelled green 

Post and packing |/- (either type) 


Keep those 
condensers, 


OSMOR STATION SEPARATOR 
TYPE METRES 
Aerial 
plugs 
" ian 4 — 319-405 
au P 5 — 395-492 
6 — 455-567 
7 — 1450-1550 
8 — 410-550 kic 
This is a device on the well-known ‘* wave- 
trap "’ principle, which will reject an undesired 
signal when inserted in the aerial lead. 
The Separator may easily be tuned to 
eliminate any one Station within the ranges 
stated and fitting takes only a few seconds 
Sharp tuning is effected by adjusting the 
bass screw provided. 
Complete with plug, socket and full instruc- 
tions—nothing to add 
7/6 post Free 
St.F.s Standard 465 kic. Permeability-tuned 
swith flying leads. Size Igin. x Igin. x 3hin 
sFor use with OSMOR coilpacks and others, 
2146 pair, MIDGET I.F.s. 465 Kic. din 
siin. x 2gin., 21/- pair. PREALIGNED 1/6 
sextra. Both ‘types 


| — 141-250 
2 — 218-283 
3 — 267-34! 

lug 
into 
Receiver 


Satisfaction guaranteed 


lessee eeeeee 


QSMOR 


radio products ltd. 


Telephone: Croydon 5148/9 
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AUTOMATIC 
FREQUENCY 
MONITOR (1 Mc/s) 


Designed for the measurement of any frequency in the range 10 c/s 
to 1 Mc/s with a basic accuracy of 0.005% + 0.1, 1.0, or 10 c/s. 
Higher accuracies available if required. The unknown frequency is 
determined by counting the number of cycles that pass through a ‘gate’ 
open for a selectable time interval of 0.1, 1.0, or lO seconds. The 
result is presented on six panel mounted meters each scaled 0 to 9 


and is in decimal notation, Full information available on request. 


CGIWEMaA-TELEVISIONW LIwMmIreD 


. he A Company within the J. Arthur Rank Organisation 


WORSLEY BRIDGE ROAD - LONDON « SE26 


Telephone HiTher Green 4600 


SALES AND F. C, Robinson & Partners Ltd., Hawnt & Co. Ltd., Atkins, Robertson & Whiteford Ltd. 
SERVICING AGENTS 287 Deansgate, Manchester, 3 88 Moor &t. Birmingham, 4 100 Torrisdale Street, Glesgow,8.2 
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Approved ~~ A miniature range of Hunts 


& Electrolytics approved to 


to ; Inter-Service standards 


RCL 134 Addendum Issue 2. 


inter-Service ; Temperature range: 
a 30°C to +70°C max. 


Standards ¢ 


@ Please write for leaflet giving 


h RCS 134 | 3 d 
NTIRELY NEW: aah agp 


details of complete range. 


TYPE L3i/i. PATTERN CE&4. CLASS Hi 
Max. R.M,S. 


Peak Working Dimensions (inches) List Inter-Service 
Volts at 70°C. Soin a) L. D. Number Cat. Number 


70 B 53AKZ Z145512 
100 B 5S4KZ Z145514 
B 57KZ Z145520 
BIO2BKZ Z145508 
BIO3KZ Z145513 
BIO6AKZ Z145519 
BIS3BKZ Z145502 
BIS4KZ Z145505 
BISIKZ Z145509 
B403KZ Z145503 
B405KZ Z145506 
B407AKZ Z145510 
B552KZ Z145501 
BSS3BKZ Z145504 
JBSS4AKZ Z145507 
JBS5SAKZ Z145511 
CES CLASS Hi 
KB 62KZ 2145557 
KBIIIKZ Z145555 
KB430KZ Z145552 
KB411KZ Z145554 
KBSSSBKZ Z145551 
KBS81KZ Z145553 
PATTERN CE6. CLASS Hi 
KB417KZ 2145601 
KB420KZ Z145603 
KB422KZ Z145605 
KB423KZ Z145606 
KB564AKZ Z145602 
KBS65KZ Z 145604 


REGISTERED TRADE MARK All units are insulated by a Suflex sleeve and dimensions must be increased by 4” on 
the length and +5" on the diameter to allow for this sleeve. 


A. H. HUNT (Capacitors) LIMITED 
WANDSWORTH - LONDON . S.W.18 
CAPACITORS Tel: BATtersea 1083-7 Est. 1901 


THE TRADE MARK OF RELIABILITY And in Canada © HUNT CAPACITORS (Canada) Ltd., AJAX, ONTARIO 
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DIFFERENCE DIODE . 


O 


A DIFFERENCE DIODE I$ 
A COLD CATHODE DIODE 
CHARACTERISED BY A 
LARGE DIFFERENCE BE- 
The XC14 Difference Diode TWEEN THE STRIKING 
is the latest sub-miniature AND MAINTAINING 


VOLTAGES. 
cold cathode diode devel- 


oped by Hivac especially for 
use in the telecommunica- 
tions and computer fields. The striking and maintaining voltages are 
controlled between limits giving a minimum difference of 70V, which makes 
the XC14 ideal for storing, counting, gating and similar functions in 


electronic circuits. 


Characteristics of the XC|14 DIFFERENCE DIODE 


Strike Voltage 145-170V. 
Maintaining Voltage at 0.5mA......75V maximum. 
Sy Maximum continuous current rating...... 0.75mA. 


Zee Hivac limited 


GREENHILL CRESCENT, HARROW-ON-THE-HILL. 
MIDDLESEX, ENGLAND. 
Phone : HARrow 2655 Cables : Hivac, Horrow. 
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Designed 
for 
Continuous 
Service 


ATE/TMC Transmission equip- 
ment is designed to offer an opera- 
ting administration the maximum 
facility in the performance of 
maintenance routines. Jack-in panel 
frames fitted with quickly detach- 
able functional units ensure the 
most rapid form of servicing yet 
devised. You are invited to apply 
for a copy of “Unit Construction 
Practice’’ which describes the tech 


nique employed. 


AUTOMATIC TELEPHONE & 
ELECTRIC CO. LTD. 


Radio and Transmission Division, Strowger House, 
Arundel Street, London, W.C.2. Telephone: TEMple 
Bar 9262. Cablegrams: Strowgerex London. Manu- 
facturers:—AUTOMATIC TELEPHONE & ELECTRIC Co, 
Ltp., Liverpool and London. TELEPHONE MANU- 
FACTURING Co, Ltp., St. Mary Cray, Kent. 


AT 8521-LBX 105 


We can supply from stock 
all types of American tubes, 
condensers, valves, poten- 


tiometers, etc. 
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A NEW-PRINGIPLE 
A-G AUTOMATIC 
VOLTAGE STABILISER 


We have now had released to us by a Government Depariment the 
design of our “A.C. Mains Regulator, Automatic, Step, Mark II"’, and 
are therefore manufacturing this unit for general sale. It ideally fills the 
need for a cheap, small and light Stabiliser. Although it measures only 
84in. x 44in. x Sin., weighs as little as 11 Ibs., and costs only £24 net, 
it has a performance fully equal to any similarly rated Automatic 
Stabiliser of the resonated, saturated core type, without any of the 
disadvantages. 

ASR-1150 has a pure output waveform, is unaffected by changes in 
mains frequency, and works equally well from no-load to full load, 
which is 1150 VA. It has a stabilised output at 230V unless otherwise 
ordered. 

Many other Automatic Voltage Stabilisers are now manufactured by 
us, and all are available for immediate delivery. In some cases the 
constancy of output is as high as 0.15%. Models are available from 
200 VA to 30 kVA, single phase. 3-Phase Stabilisers are also available. 
Prices are extremely competitive. 


The NEW “ASR-1 150” 


costs only £24 net 


Complete information is obtainable from 


CLAUDE LYONS LTD., srasitiser vdivision, 


QUEEN’S HOUSE, 180-182 TOTTENHAM COURT ROAD, LONDON, W.1 


(Telephone MUSeum 3025-6 Ext. 13) 


MEMO: If you are interested in infinitely-variable Transformers, do not forget the almost indispensable 


* VARIAC 
(3rd Edition 


(Regd 


Trademark). Models are available from 170VA to 21kVA. Our Catalogue V-549 


tells the whole story, and will gladly be mailed free and post free, on request 
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In the first 
') countries in Asia 


RCA is first choice 


for television equipments 


RCA TELEVISION in the Philippines and Thailand has 
quickly followed the first TV installation in Asia in 1953. 
The first transmitter in Japan has now expanded to three 

. all completely RCA-equipped. 

So the tremendous educational and cultural capacities 
of television are being introduced ‘round the world . . . the 
most powerful means ever conceived for public enlighten- 
ment and international understanding. 


Abroad, as in the U.S.A., RCA provides everything for 
television . . . from camera to antenna, from mobile remote 
units such as pictured here to complete studio and trans- 
mitter equipments. RCA also makes available the services 
of distributors and companies long versed in the electronic 
needs of their countries. 

You can look with confidence to RCA for this complete 
co-ordinated service . .. manufacturing, installation facili- 
ties, instruction, servicing . . . everything that goes to make sesstie, Eben tnlavephencs to maniiedias con 
RCA TV such a dependable instrument of education and soles. This scene shows a broadcast from the 
enjoyment throughout the world. RCA-equipped station DZAQ-TV, Manila, 


RCA produces complete TV studio equip- 


Your RCA distributor or company will gladly tell you 
about RCA TV; or write to RCA International Division. 


“Marca Registrada” 
® RCA INTERNATIONAL DIVISION 


World Leader in Radio RADIO CORPORATION of AMERICA 
First in Recorded Music RCA BUMOING 
First in Television 30 ROCKEFELLER PLAZA, NEW YORK, N.Y., U.S.A. 


WIRELESS WorLD 


Vibration effects can be assessed by assumption, estima- 
tion and long calculation. Prototypes can be built on 
those assumptions, but with many anxious moments 
awaiting operational test results—results which may 
nullify months of patient effort. It is much simpler, 
and certainly more economical, to conduct preliminary 
tests in the laboratory by creating vibrations under 
controlled conditions—and so obtain the facts. That is 
the precise function of Goodmans Vibration Generators. 
They provide vibratory sinusoidal forces at controlled 
frequency and amplitude, by which specific vibratory 
conditions over a wide frequency range can be accurately 
simulated to assess their effects on materials, structures 
and components. 


Applications include FATIGUE TESTING, ELEC- 
TRICAL COMPONENT TESTING, VALVE MIC- 
ROPHONY TESTING, TORSIONAL VIBRATION 
TESTING, FLEXURE TESTING OF METALS 
AND PLASTICS, ETC., AND MECHANICAL 
STRUCTURE TESTING. 


GOODMANS 


VIBRATION GENERATORS 


GOODMANS INDUSTRIES LIMITED, The range includes models from the 8/600 illustrated, 


d ; . 
Axiom Works, Wembley, Middx. Tel: WEMbley 1200 (8 lines) par So 7 300Ib. to the midget model 
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No Second Chance... ? 


When there’s a special recording to be done. . 
when there’s no chance of a second take, or repeats 
will send costs soaring — that’s when you need the 
M.S.S. White Label Master Disk. 


Out of every hundred recording disks made at M.S.S. 
most are graded as excellent for direct play-back, but only 
about three meet our stringent demands for master 
recordings. That will give you an idea what we mean by 
perfection! And that is why so many of the World’s re- 
cording and broadcasting companies rely upon M.S.S. Disks. 
There is a range of M.S.S. Disks to suit all types of record- 


ing work. May we send you further information ? 


IMISS DIRECT RECORDING DISKS 


M.8.8. RECORDING COMPANY LTD, POYLE CLOSE, COLNBROOK, BUCKS, ENGLAND. COLNBROOK 284 


MANUFACTURERS OF SOUND RECORDING EQUIPMENT 


Wrrecess Wor_p 


The New Pack Set type 46 


B.C.C. VHF Communications Equipment stands 
alone in’ its class. Unequalled performance and 
reliability is combined with ease of maintenance 
and simplicity of operation 

B.C.C. sets the standard for reliability and efficiency 


3RITISH COMMUNICATION 
CORPORATION LIMITED 


3 Deed as 
Second Wan Exhibition Grounds, Wembley, Middlesex. Telephone : Wembley 12/2 
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HIGHER OUTPUT 


SSSeSaeeeceen 


SSSSSeeeeeeesest 
sesessssesss +444 


See the latest equipment for 
speeding production at Britain’s fourth 


MECHANICAL HANDLING 
EXHIBITION & CONVENTION 


OLYMPIA - LONDON - 9-19 JUNE 1954 


MECHANICAL HANDLING is so important that no industry can 
function properly without it; unnecessary work is eliminated, 
bottlenecks are overcome, and production is increased many-fold. 
Britain’s Mechanical Handling Exhibition and Convention—held 
every second year—is the biggest of its kind in the world. No- 
where else can you see such a comprehensive range of equipment, 
or hear experts in so many industries discuss the latest machines 
and methods. 

This year’s Exhibition will demonstrate the enormous 
strides made in handling techniques during the last two years, 
and bring to the Convention platform Britain’s leading mechani- 
cal handling engineers who will point the way to higher output 
at lower cost. Plan your visit today! Post the coupon for details. 


The world’s largest display of 
Conveyors, elevators, hoists, stackers, 
cranes, mechanical loaders and shovels, 
fork lift trucks, industrial trucks, coal 
handling plants, overhead runways, aerial 
ropeways, grain handling plant, wagon 
tipplers, pneumatic installations and an- 
cillary equipment. 

Many working exhibits 

So vast is this exhibition that ample floor 
space is provided for much of the equip- 
ment to be demonstrated under working 
conditions. 


Special Facilities: 

Full information service ; free consulting 
bureau; overseas visitors’ reception and 
lounge; industrial cinema; post office, etc. 


Organized by ‘MECHANICAL HANDLING '—the journal of industrial mechanization 


To: ‘Mechanical Handling,” Dorset House, Stamford Street, London, S.E.1. 


Please send me the 1954 Exhibition Brochure with details of Convention, free season ticket, etc. 


NAME 


ADDRESS 


MAIL NOW fl 
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Potted 
with Araldite 


For potting and sealing electrical components, ‘Araldite’ is without 


JUNE, 1954 


equal. In addition to its remarkable electrical and mechanical qualities, ‘Araldite’ offers outstanding 


adhesion to metals, whilst shrinkage on setting is exceptionally low. ‘Araldite’ is resistant to high 
temperatures, humidity and corrosive agents and satisfies the Services specification for the sealing 
and potting of electrical equipment. This new epoxy resin is being extensively used for potting and 
sealing components for radio, electronics and electrical engineering. Our illustration shows an induct- 


ance and mica dielectric capacitor network for shaping a transmitted radar pulse. Potting in ‘Araldite’ 


ensures hermetic sealing and permits a 


Photo by courtesy of Telegraph Condenser Company Lid. 


reduction in size and weight. 


These are the new Epoxies! 
‘Araldite’ (regd.) epoxy resins are 
obtainable in the following forms :— 


®@ Hot and cold setting adhesives for 
metals and most other materials in 
common use. 


; C ( r © Casting Resins for the elevtrical, 

, Ps mechanical and chemical engineering 
industries. 

13 kV. PK. PFN @ Surface Coating Resins for the 

SEC 2000 PRF paint industry and for the protection 


of metal surfaces. 


552 O'SK 


Full details will be sent 
gladly on request. 


‘Araldite’ 


Aero Research Limited 


Mi Ciba Company, DUXFORD, CAMBRIDGE. Telephone: Sawston 187 
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REAL HIGH FIDELITY at modest cost... 


© Manufacturer-to-Consumer policy saves you one-third cost ! ! 


We are now specialising in the supply of units 
for making up high-fidelity Radio and Record- 
reproducing Equipments for use in the Home, 
small Halls, Schools and Gramophone Societies 
and single items fur replacing in existing equip- 
ments and radiograms. 

Our Chief Engineer, who is operating a Technical 


Guidance Service, is available daily, including 
Saturdays, from 10 a.m. to 6 p.m., or will deal 
with — by return of post. Our new iflus- 
trated talogue and Supplement will be a great 
boon to those desiring high quality equipment for 
d expenditure. Send two 2)d. stamps for 
your copy now. It may well save you pounds. 


No. | “SYMPHONY” AMPLIFIER is a 3-channe! 
5-watt Gram/Radio Amplifier with astonishingly flexible 
tone control. You can lift the treble, the bass, or—and 
here is the unique feature—the middie frequencies to 
suit your own ear characteristics and the record or radio 
programme being heard. it is thus possible to arrange 
the frequency-response of the amplifier to a curve equal 
and opposite to the resultant curve of the other items in 
the chain so chat what finally registers in the brain is as 
per original. This flexibilicy of contro! is far more impor- 
tant than mere nominal linear response of the amplifier, 
as the pick-up, speaker, etc., are not linear. Independent 
Scratch-Cut is also fitted and special negative-feedback 
circuit employed. The Amplifier can accommodate a wide 
variety of records from old 78's to new L.P.'s. Input is for 
all types of pick-up of 0.2v. output or more and there 
is full provision (and power) for Radio Tuner. Icis available 
to match 2/3 or 15 ohms speakers. Price: 10 gns. (carriage 
5/-). Fitted in Portable Stee! Cabinet, 35/- extra 


No, 2 


No.2" SYMPHONY " AMPLIFIER as No. | but with 
10-watt Push-Pull criode output and criodes throughout 
Weoden mains and output transformers and choke. Full 
provision and power for Tuner. Output tapped 3, 7.5 
and 15 ohms. Competes with che most expensive ampli- 
fliers on the market yet costs only 15 gms. (carriage 5/-) 
Fitted in portable Scee! Cabinet 2 gns. extra 


=> Gaara 


“SYMPHONY” AMPLIFIERS with REMOTE 
CONTROL. Both the above mode! Amplifiers are avail- 
able with all controls on a separate Control Panel with 
up to 4 feet flexibie cable which simply piugs into the ampli- 
fier. Enables the Amplifier proper to be sat in the bottom 
of a cabinet whilst che controls are mounted conveniently 
higher up. Extra cost 2 gns. 


“STUDIO SYMPHONY " AMPLIFIERS, Models | 
and 2, new models specially designed to get the maximum 
out of the revolutionary new Collaro Studio pick-ups and 
heads type ‘P."' Specification as per our Standard 
Symphony models but with high-gain, low-noise, built-in 
Pre-amplifier stage with separate switched correctors for 
Sed. and L.P. Third position on switch provides input 
matching for Acos and similer output pick-ups. These 
remarkable new models thus provide al! che facilities and 
matching of our Standard Symphony Amplifiers PLUS 
the specialised Collaro matchings. See March issue of 
**The Gramophone "' for review of these instruments. 
Price: No. |, €12/7/6; No. 2, 17 gms. Carriage 5)-. 


GARRARD 3-SPEED GRAM UNIT MODEL “TA,” 
ficted with the latest High-Fidelity Acos HGP35 Pick-up 
Heads (one for Std. and one for L.P.). Price £12/15)-, 
post and pack. 2/6. Heads only, 43/- each, post | - 


MODEL “' TB,” as above, but with two separate Decca 
XMS Heads, £13/17'6, post and pack. 26. Or with two 
separate Decca Crystal Heads £12/§/-. Or with Garrard 
Head for fibres (78) and Decca Crystal for L.P., £12/5/-. 


COLLARO latest model A.C.3 544 3-SPEED GRAM 
UNIT, with new “STUDIO” Pick-up type “O”" or 
“P,”’ £10/6/1, post 2/6 


COLLARO latest model 3RC531 AUTOCHANGER 
We are pleased to say that after most careful and rigorous, 
trial, we can highly recommend these latest improved 
Auto-Changers by Collaro. The standard of engineering 
is of the highest and in addition to being very easy and 
quick and fool-proof in operation, they are fitted with the 
revolutionary high-fidelity plug-in “* STUDIO " Pick-up 
heads of which the Type ‘‘O"’ is matched to radio sets 
and medium-gain amplifiers and the Type '' P '’ is designed 
for high-gain amplifiers. The Type *' P '' is exactly matched 
to our new model Studio Symphony Amplifiers. The 
price complete with either type pick-up head is £15/3)-. 
The 3ACS$32 as above, but mixes 10-inch and 12-inch 
records, costs £17 10 -. Carriage 5.-. Delivery from stock 
WMustrated Leaflet 24d 


COLLARO “STUDIO” PICK-UP (Arm and Head) 
type “*O"' or “ P,”’ 74/8, post 2'- 

NEW TYPE ACOS PICK-UPS. Arm with one HGP39 
head (Standard or L.P.), £3/8/9, or with both heads £511 -. 
Post 1/6. Heads separately, 423d. each. Immediate 
delivery. 

TAPE RECORDING EQUIPMENT. We recommend 
and have in stock for immediate delivery che latest TRU- 
VOX TAPE DECK at 22 gns, a suitable high-fidelity 
Tape/Gramophone/Microphone/Radio Amplifier to match 
at 16 gns., and a Portable Cabinet to house these and 
speaker at 95)/-. Also a new Complete Recorder in- 
corporating above Deck and Amplifier with actual space 
for fitting Radio Tuner. Price 494 gns. Leaflets 74d. 


LJ WE OLD CODGERS have fallen 
in love at tast—with a wizard 
Tape Recorder and ‘struth it is the 
new GRUNDIG 700L.  Thereis no 
doubt in our mind chat this is the 
finest Tape Recorder under £100 on 
the market today, and we recommend 
it to all those desiring to acquire a 
real high-fidelity Recorder for both 
speech and music. Price 80 gns., 
complete, or £28 down and 5 gns. 
per month for 12 months. Call for a 
Demonstration or send 2d. for 
Leaflet. 


GOODMANS CORNER 

CABINETS (left) for the AXIOM 

150 Mark 2 manufactured by us to 
Messrs. Goodmans measurements. Height, 46in. Price 
complete kit in plain board with felt, 8 gns. Price ready 
built, 10 gns. Finished in figured walnut, 16 gns. Other 
veneers to order. Carriage extra according to area. 
“SYMPHONY " BASS REFLEX CABINET KITS. 
30in. high, consist of fully-cut din. thick, heavy inert, non- 
resonant patent acoustic board, deflector plate, feit, all 
screws, etc., and full instructions. Bin. speaker model, 
85/-; 10in. speaker model, 97/6; |2in. speaker model, 
£5/7'6. The design is the final result of extensive research 
in our own leboratory and is your safeguard of optimum 
acoustic results. Carriage 7'6. Ready built, 106 extra 


HIRE PURCHASE fAciiities 
NOW AVAILABLE on orders of €15 or over. 


Send one-third deposit with order, balance over 6 or 
12 monthly instalments State which required. 


NORTHERN RADIO SERVICES 
it & 16 KINGS COLLEGE RD., ADELAIDE RD., 
LONDON, N.W.}. Phone: PRimrose 8314 
Tubes: Swiss Cottage and Chalk 

Buses : 2, 13, 31, 113, 187 


Farm 


REGD. DESIGN 


“SYMPHONY” BASS 
REFLEX CABINETS, fully 
finished in figured walnut, oak 
or mahogany to above Regis- 
tered Design and to match our 
Console Amplifier Cabinet, 
enabling the housing of a whole 
equipment in a two-piece suite, 
cost 12in. speaker model, 
Z11/10/-; 0in., €t1 5 Bin., 
£10/10-. Carriage according 
to area. The 10in. model is 
ideal for the WB HF 1012 (see 
“The Gramophone’ review 
March} 


CONSOLE AMPLIFIER 
CABINETS (above), 33in. 
high, lift-up lid with piano 
hinge, take Gram Unit or Auto- 
changer, Amplifier, Pre-ampli- 
fier, and Radio Feeder Unit 
finished medium walnut veneer 
De Luxe version, 10 gns., 
carriage according to area. 
Bass Reflex Cabinets to match 
available as above. 
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MAXIMUM PROTECTION 


against 


EXTREME 


HUMIDITY 


MECHANICAL 


SHOCK 


Supplied with ‘C’ Cores to RCL 215 dimensions or with 
Standard Laminations to RCL 216 dimensions, Leocast 
Transformers have been satisfactorily tested to the 
standard required by RCS 214 (Grade S) to Humidity 
Class H.1. The dielectric qualities of the resins used 
make Leocast Transformers particularly suitable for 
high-voltage applications. 


GRESHAM TRANSFORMERS LTD., TWICKENHAM ROAD, HANWORTH, MIDDX. FELtham 2271-4 
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If your field of design covers R.F. Heating it 
is highly probable that there is a place in your 
specification for the Ediswan E.S. 833. 


O 


The ES.833 is a high mu triode particularly suitable 
for use as an R.F. Power Amplifier, Oscillator or 
Class B modulator. 


The anode and grid connections are brought out at 
the top and are taken through metal to glass seals / a oa SNES 
to heavy current terminals. As a result of this con- 
struction the valve is exceptionally efficient at higher 
radio frequencies and may be operated under class 
*C’ CW conditions at a maximum input of 2kW at 
frequencies up to 30Mcs_ At reduced input rating 
it is possible to operate the valve as high as 75Mcs. 


RATING 


Filament Voltage (volts) Ve 10.0 
Filament Current (amps) Ir 10.0 
Maximum Anode Voltage 

(volts) Va (max) 3,000 
Maximum Anode Dissipation 


Amplification Factor u 35 
Maximum Operating 
Frequency at full rating *30 Mc/s 


* At higher frequencies the maximum permissible 
anode voltages and inputs must be reduced. 


‘Radyne’ Pre- Heating Equipment 
incorporates the E.S. 833 


This small dielectric oven will fully plasticise 6 ozs. 
of plastic material in one minute. The output of 
the equipment is approximately 600W., at a frequency 
of approximately 37 m/cs. 


EDISWAN 


INDUSTRIAL AND 
TRANSMITTING VALVES 


THE EDISON SWAN ELECTRIC CO, LTD. 
155 CHARING CROSS ROAD, LONDON, W.C.2 


Member of the A.E.1. Group af Companies 
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THE ALL NEW Tape Recorder with the 


ina 


SUITCASE 


TAPE RECORDER 


SPECIFICATION ¥ Tape speed 7}in. 
persecond. 7 Miniature Mullard valves. 
% Twin track heads. ¥ Three specially 
designed recording motors provide fast 
forward run and 50 sec. rewind without 
unlacing tape. INDEPENDENT 
BASS AND TREBLE CONTROLS for 
recording and playback. ye Negligible 
wow and flutter, + Overall negative 
feedback. yr 1,200ft. tape will pooee 
ONE hour playing time. 

may be used independently 

uality record reproduction. in 
fidelity Recording head. ¥% Special high 
flux speaker. ¥ Provision for exte 
speaker. ¥ Speaker muting switch. ¥& 4 
watts output. * "oauve servo braking 
on all functions. y¥ Compact size for 
ease of handling, er‘ 16jin. x 12in. x 
5in. (7in. with lid). ye Magic eye record- 
ing indicator. * Ronette Desk Micro- 
phone 


Because 


its unique lightweight custom-built chassis embraces the latest 
techniques of recorder construction. 


its compact lightweight design features a detachable lid, giving 
complete access to the controls. 


it is the smallest lightweight portable fully automatic tape 
recorder using 7in. Spools. 


. . « and it costs only 45 GNS. 


COMPLETE WITH 
HIRE PURCHASE £15/15/- deposit 12 monthly MICROPHONE AND TAPE 
instalments of 60/-, or 18 monthly instalments of 42/-. 


CREDIT TERMS. Send only £6 to secure with Designed and manufactured by 


8 further monthly payments of £6. Carr. and pkg. 15/-. ia Recorders (Electronics) 


WHARFEDALE 
Wi5CS 


Wi5 

Super 12CSAL 
Wi2cs 

Wi2 

W10CS (B 
Golden 10 
Bronze 10 
Super 8CSAI 
Super 8CS 
Bronze 8 
Super 5 

ws , 


W.B,. 

12in. Concentric Duplex (less 
transformer oe 

Do., (with transformer) 

10in. Concentric Duplex (less 
transformer) oe 

Do., (with transformer) 

Tweeter Unit 

HF610 High F idelity 

HF810 High Fidelity 

HF912 High Fidelity 

HF 1012 High Fidelity 


GOODMANS 
Axiom 22 
Axiom 101 
Axiom 102 
Axiom 150 


a 
_ 
Cwrswewe 


We stock and recommend these HIGH GRADE LOUDSPEAKERS. 
They are available under our PERSONAL CREDIT scheme | as shown :— 


: CREDIT SALE 


ASAAARARA oo 


aco=-co 


H.P. TERMS 


9 payments 
Send first payment 
with order 


12 monthly 
j payments 


THE 


BURGOYNE custom suns 


8 VALVE superhet 
speciricatrion Radiogram Chassis 


% Extra large fully illuminated coloured tuning scale 
lijin. = 6}in *% Wavebands 16-50; 190-550; 
1,000-2,000 metres. 4 Bass and treble controls for cut 
and lift. + Magic eye tuning indicator, & Precision 
fiywheeltuning. x Chassissize 12in. x 7hin. %& Over- 
all height 94in. Chassis height 2jin. x 8 Mazda 
valves 6C©C9, 6F15, 6L1, 6LD20, UU7, 6MI and 
2)6P25. * Speech coil impedance 3 or 15 ohms, 
% Extension speaker sockets Specifically designed 
for perfect reproduction of t LONG PLAYING 
record. & Brilliant Feproduction on radio. %& TWO 


Qe neaoenuw 
_ 
SBNUSNUHKSCASCSZSae 


as $3 


IADAIUS 
iaosece © 


Qenwoocon coe 


heal 


YEARS’ GUARAN 


acceso 
eee 
soe 
caennw 


GNIS 200-250v. A.c. 50 c's ONLY 
HIRE PURCHASE 


See them at the Nadilenle 


Deposit 154/- with 12 monthly payments of 29/- 
CREDIT SALE TERMS 

No Deposit, 9 monthly payments of 59/- the first 
payment being sent with your order. Carr. and 
*acking 7/6 extra 


esc. MAIL ORDER SUPPLY COMPANY 


33 Tottenham Court Road, London, W.! Telephone : MUSeum 6667 
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A New Portable Wave Analyser 


THE WAYNE KERR MODEL A.321 


An audio frequency analyser 
of the heterodyne type to 
measure the relative levels of 
the components of a complex 
waveform down to —75db below 
fundamental. 

It is light, compact and simple 
to operate and can be supplied 
either in a transportable 
case or for standard 19 

rack mounting. 


Specification 


FREQUENCY COVERAGE: 50—20,000 c/s in two 


ranges 


FREQUENCY STABILITY: Better than 41% 


INPUT LEVEL Between 0) and +20 db relative to ImV into 
600 ohms adjusted by a 5 step attenuator and 
fine control of 0-10 db 

FREQUENCY Flat to within +1 db over the whole working 

RESPONSE: range 
LEVEL STABILITY 1 dbif mains supply voltage remains within 4 5% 
ACCURACY OF Harmonics below fundamental 

HARMONIC to —55 db +5% 

MEASUREMENTS: to —75 db +10% 

or +1 db whichever is the greater 

INPUT 100,000 ohm unbalanced (greater than 25,000 ohm 

IMPEDANCE balanced, can be supplied te order) 

SELECTIVITY Constant over the frequency range. 2 stage cry 
filter, mid band frequency 100 Kc/s. Fiat 
(+1 db) pass band extending over ]0 c/s 1 c/s 

HUM LEVEL 55 db 

POWER SUPPLY 110/115 and 200/250 volts 40/69 c/s 

POWER 

CONSUMPTION ipproz. 60 watts 

DIMENSIONS In case 20° x 9 x 8 

WEIGHT: 31 lbs. approzr 


ta 
tor 
toj 


THE WAYNE KERR LABORATORIES LIMITED : NEW MALDEN -: SURREY « MALDEN 2202 
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Hi Fi 


High Fidelity 


WPF/E 


HE PFo91 amplifier, with its PF91A remote control 
unit, is the culmination of many years of research into 
the problem of Hi Fi reproduction. Its performance will 
astound the ordinary listener and critical engineer alike. 
Record players, tape recorders, microphones or radio tuners 
can be used with the PFg1—a versatile and practical unit for 
those who demand perfect sound reproduction in the home, 
the school, the broadcasting studio or the social club. 
POWER AMPLIFIER PF9I. 


26 db negative feedback and an out- 
put from 2 c.p.s. to 160,000 c.p.s. 
(over 16 octaves). 

A combination of negative and 
positive feedback raise oa ee 
factor of the amplifier to i ity 
thereby ensuring full control of 
loudspeaker speech coil movement. 

The accurate reproduction of 
sounds rich in harmonics sets a new 
standard in the enjoyment of 
modern recordings. 

The output transformer is a 
specially designed component to 
meet the exacting specification of 
the amplifier. 

The Power Amplifier is capable of 
handling peak power pulses in 
excess of the maximum rating 
without noticeable distortion. 


REMOTE CONTROL UNIT PF9IA. 
This unit enables remote control of the amplifier up 
to a distance of 20 ft. (6m). 

Cathode follower output from the Remote Control 
unit reduces cable losses when the Power Amplifier 
is remotely controlled. 

Four switched inputs and the choice of three 
equalisation networks for L.P., N.A.B. and 78 
recording characteristics. 

Continuously variable lift and cut controls for bass 
and treble with clearly marked level positions. 

Incorporates a treble filter control, giving three 
sharp cut-off frequencies and an _ unrestricted 
oy: position. 

he Pre-Amplifier incorporated ensures sufficient 


gain on all inputs for the full loading of the Power 
Amplifier. 


A M B OR D G 
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The performance of 
only as good as 


M | . P| These reliable Plugs and Sockets, proved in 
u tiway ugs service, provide a quick positive connection for 


up to 28 terminations. They need lower inser- 


and Sockets for tion pressure per contact than any comparable 


product, and when fully mated a dust and damp 


qu ick action proof seal is provided between Plug and Socket. 


Considerable latitude in matching can be allowed 


a n d pos! ti ve when they are used in rack mounting applications. 


These components are in regular use by :— The English 
con ac Electric Co. Ltd., Messrs. Marconi’s Wireless Telegraph 
Co.Ltd. and Messrs.Standard Telephones&Cables Ltd. 


478 ¥12 *20¥ 28 


WAY AA WAY AWAY WAY Aa WAY 


PLEASE WRITE FOR FURTHER DETAILS TO 


any equipment is 
its terminals 


These versatile Miniature connectors provide Mi ~ 
perfect coupling between co-axial cables and Iniature 


instruments, and are extensively used in Tele- 


vision, Radar, and Communications equipment. he r meti cal | y 


They are 100% pressure and flash tested before 


despatch. The full range consists of a variety of sealed Co-axial 


Cable and Panel Mounting units of either plug 


or socket type, and a recent addition is an elbow P| ugs and Soc kets 


connector for applications where it is desired to 


keep the face of the panel clear. Suitable for use to RCS 3)? 
. . . . o 


with co-axial cable Uniradio 32 and 43. 


A.R.B — APPROVED 


POWER CONTROLS 


mew 8 Y SO 


EXNING ROAD, NEWMARKET. TELEPHONE NEWMARKET 31t81° 
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PHILIPS pcccenc.. 


GM 2889 A.M. F.M. 
SIGNAL GENERATOR 


Band 3 for TV. 


Are your laboratories suitably equipped to 
investigate the many problems relating to the 
design of receivers to handle commercial 
television on Band 3? One of the essential 
pieces of test gear is an AM/FM Signal 
Generator, such as GM,2889. 


Features :— 


Frequency range 5-225 Mc/s in one band. 
Marker oscillator 15-30 Mc/s. 
A.M. Modulation int. 400 c/s ext. 0-10 Mc/s. 
F.M. Modulation sweep 0-15 Me/s. 
Output impedance 75 and 300 ohms. 
- {QUIPMENT * ELECTRONIC J es) 
mourn nar auras acmonac wrramrcs fs] DHILIPS ELECTRICAL LTD. 
WELDING PLANT AND ELECTRODES MAGNETIC FILTERS 


BATTERY CHARGERS AND RECTIFIERS « H.F. HEATING : 
GENERATORS * RADIO AND TELEVISION RECEIVERS CENTURY HOUSE » SHAFTESBURY AVENUE + LONDON + W.C.2 


INDUSTRIAL DIVISION 


(PI 410 REV.) 


INOWSTRIAL ELECTRONICS 


This Woden Transformer is typical! of many supplied for Industrial 
Electronics and is for incorporation in a large R.F. Heater made 
by a well known manufacturer. Transformers in this field 
are individually and specially constructed to suit design of heater. 


Price is an important factor and all Woden Transformers are built 
at the lowest cost, consistent with first-class workmanship and 
materials, to guarantee the utmost reliability in service. 


WODEN TRANSFORMER CO. LTD. 


MOXLEY RD., BILSTON, STAFFS. Pan ay 


WireLess WorLD 


UBILIER 


HIGH STABILITY 
RESISTORS 


| 


Some outstanding features : 

|. Dubilier High Stability Resistors 
have a low temperature coefficient 
of resistance not exceeding minus 
0.03% for values up to l00Ko 
and not exceeding minus 0.04% 
per °C for values above 100 K to 
Im 
The voltage coefficient is low and 
does not exceed 0.002% per volt 
applied. The noise level is very 
low and is less than 0.5 »V per volt 
applied and in most instances is 


less than 75% of this value. 


The resistors have excellent high 

frequency characteristics with low capa- 

citance of the order of 0.5 pF and with 

an excellent inductance to resistance ratio. 

. The long term stability is excellent in both 

working and idling conditions and is of the 

order of 1%. The resistors are of particularly 

robust construction and suitable for use under 

the most stringent conditions. 
Catalogue HSR 753 giving details of the full range of Dubilier 
High Stability Resistors will be sent to you upon request. 
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NEX nisin 


IS NOW ONLY 


The popularity of the Unex 
has resulted in increased 
production which has en- 
abled us to reduce the 
prices substantially. The 
outstanding features of the 
Unex are :— 


@ Easy fitting. 


BAND iil 


Aerials and downleads will 
be equally important for 
Band Ill reception—we design 
and manufacture both aerials 
and cables—so order Aerialite 
when the time comes. 


@ Robust construction. 
@ 100%, 
@ 3 dB forward gain. 
@ Light weight. 


waterproofing. 


Unex 83S, complete with 6ft. setaed mast, chimney 
bracket, etc 
Unex 83X array only... 
Unex 83T, complete with 10ft. x 2in. alloy mast, 
brackets, £6 150 
Unex 83F, complete with |4ft. x 2in. alloy mast, 
brackets, £7 126 
Unex 83C, with cranked arm, chimney brackets, etc. £3 14 6 


Above prices are for al! vertical channels and 2/6 extra for horizontal channels. 


The DUBLEX 
High Grade Aerial 


The Dublex has the highest 
gain (6dB) of any aerial in 
the same price bracket. It 
has particularly strong mechan- 
ical construction with special 
resilient mountings to prevent 
element breakage. The Dublex 
is available with cranked, 
7ft., Ofte. or I4ft. chimney 
mounting masts and brackets. 
Dublex#7S, complete with Tf 
mast, brackets, etc. £4 8 6 


Aernalile ip 


CASTLE WORKS STALYBRIDGE CHESHIRE. 


£3 146 
2 00 
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BRITISH NATIONAL 


RADIO SHOW 


London August 24 


—September 4 


Overseas visitors may obtain full information from 
THE RADIO INDUSTRY COUNCIL 59 Russell Square, 
London WCI England Telegrams: Oidarion, Westcent, London 


APPLY TO YOUR LOCAL B.O.A.C. OR B.B.A. AGENT FOR TRAVEL INFORMATION. 
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Tannoy talking points ... 


Transient Response 


ponse is an indication of the 
k-up, amplifier or loudspeaker 
urately extremely rapid changes 
oudspeaker must not reproduce 
1 sounds after the electrical 
eased. Amplifiers must not mutilate 
and gramophone pick-ups must be 
owing record grooves without 
he record. All of these devices must 
quate damping of an electrical 
hanical nature and have a basic 
esponse extending well outside the 
o range. All resonances must be 
1 and it is not sufficient to place 
ide the audio range in the hope o 
ng the extreme limits of frequency 
Details of this nature are the subject 
t research by Tannoy development 
Practitioners in Sound. 
annoy Dual Concentric Loudspeaker is one 
t of patient work by Tannoy Research 
gineers. Its level frequency response from 
20 — 20,000 c.p.s., excellent spacial distribution, 
and lower intermodulation products than many 
so-called high fidelity amplifiers, has earned 
for it an outstanding reputation throughout 
the World. Full technical details and suggestions 
for Enclosure designs may be obtained from 


TANNOY 


PRODUCTS LIMITED 


TEL: GIPSY HILL 113: SS 


WEST NORWOOD, LONDON, S.E.a7 


WrreLess WorLD JUNE, 1954 


Fa the LABORATORY .«.« PRODUCTION LINE 


ELECTRICAL INSTRUMENTS 


In addition to our well-known standard 
ranges of 2in. to 44in. square and round 
panel-mounting instruments, the follow- 
ing are a few examples of special types 
which we have developed to meet 
industrial requirements :— 


@ Moving coil rectifier type to suit 
various frequencies, for laboratory use. 
6in. and 8in. Portables. Sub-standard 
or B.S. 1st Grade. 

Pyrometer indicators. 

Thermo-couples for temperature 
measurement. 

Audible Braille Multi-range mA. 
Contact Voltmeters. 

D.C. Shunts up to 2,000 amperes. 

SIFAM Electrical Instruments fully mee: 


. a the high standards of accuracy and re- 
Write for illustrated catalogue lability demanded by modern industrial 


ope ° techniques, production contr |, laboratory 
detailing the wide SIFAM range. testing. eer.” 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. Leigh Court, Torquay. Telephone : TORQUAY 4547-8 


High quality material and 


Bullers CERAMICS fo Sitsrtces! precise ave 


pressed products. 
F  ] R a | D U s T R Y Prompt delivery at com- 


petitive prices. 


We specialise in the manufacture of —PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 


REFRACTORIES PERMALEX & TEMPLEX 
for ne insulation for capacitors Bii2c 


BULLERS LIMITED 


Porcelain Works: Sales Office: lron Works: 
MILTON, 6, LAURENCE POUNTNEY HILL, TIPTON, 
STOKE-ON-TRENT LONDON, E.C.4 STAFFORDSHIRE 
Stoke-on-Trent 5164 MANsion House 9971 Tipton 1691 


PEEEDEEEETELUTE 


TEE 
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Stondord 


Continents 


"TS Rapio POINT-To-POINT 
TRAN SW ea B 


w 


Fh oc 40 kilowatt D.S.13’s were 


used to transmit Her Majesty the 
Queen's Speech direct from Auckland, 
New Zealand, to the United Kingdom 
on Christmas Day, 1953. 


More than 180 of these 
transmitters are in use 
throughout the World 


3¢ Available for early delivery 


DS. series of transmittersk#kxexekekkKkKKK 


* D.S.10 | 3/5 KW | Double Sideband . Write for Radio leaflets : 
ee ie ee de Type D.S.10 No. 179/14 
~DS.12, 4kw Independent or es Type B.$.82 No. 129/14 
*p.s.! 3 | 40 KW | Independent or Single Sideband , Type B.S.13 No. 130/14 
KKK KKK KKK KKK KKEKKKKKKKEKE 


Srandard Radio 


Ce Standard Telephones and Cables Limited 


Registered Office ; Connaught House, 63 Aldwych, London, W.C.2. 
RADIO DIVISION - OAKLEIGH ROAD - NEW SOUTHGATE . LONDON, N.I! 


Cc 


Wire_ess Worip 


pre-set potentiometers 


@ wire-wound linear, type 126 
@ carbon linear, type 127 


actual size 


@ Completely enclosed in high-grade phenolic 
mouldings, keeping resistance elements 
dust-free. 


Solder tags are heavily silver-plated and 
designed to withstand soldering heat and 
bending without loss of rigidity. 


Spindles are fully insulated and provided 
with integral control knobs for finger or 
screwdriver adjustment. 


@ Tapped for 2-hole 6BA fixing on }" centres. 
These Egen potentiometers are based on long 


experience of the needs of television and electronic 
equipment manufacturers. 


EGEN ELECTRIC LTD 


CHARFLEET INDUSTRIAL ESTATE - CANVEY ISLAND ~- ESSEX 
"Phone: CANVEY 681 and 682 


\ 
| 
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f (ever Idea! 
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TRUVOX. 


RADIO JACK 


Extend the application of, and get greater enjoyment from, your Tape 
Recorder with the TRUVOX “ Radio Jack "’ designed to give you 
direct reception from either of two local stations (at the flick of a switch) 
or to make recordings, for future playback, of any of the programmes 
radiated by the selected stations. Housed in a cast case, jewel gold- 
hammered finish ; extremely simple to use and attractive in appearance. 
The “* Radio Jack’ can be used also with any amplifier having a high 
impedance microphone input jack. Connection to your instrument is 
simplicity itself . just plug it in by means of the BSS standard two-pole 
telephone jack which is an integral part of the design of this unique unit. 
It is only a 2}in. cube, with an overall length of 44in 


price £2.18.6 


(PLUS 21/5d. PURCHASE TAX) 
Send now for full details to 


TRUVOX LIMITED 


HARROW MIDDLESEX 


Sales Office : 15 Lyon Road, Harrow, Middlesex. Telephone : Harrow 9282 


Technical & Service Depts : 328 The Broadway, Station Road, Harrow. 
Telephone : Harrow 4455 
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Announcing the NEW 


TEST OSCILLATOR No, 2 


Type 872 


40-80 Mc/s. 

Output Level: In.V to 100 mV 

from a source impedance of 75 ohms, 

O.lunV to 10 mV from a source 
s impedance of 7.5 ohms. 


requency Range: 20-40 Mc/s. rr 


Attenuators: Step attenuators 
giving a complete coverage of the 
output signal levels in 2 db steps 
are provided. 


Amplitude Modulation: Internal 
modulation of 30° at 1000 ¢/s. 
Frequency Modulation: Devi- 
ations continuously controllable 
from 0 to 40 ke/s at | ke/s. 


Power Supplies: The instrument 
will operate from either a !2 volt 
D.C. supply or from 100-130 and 
200-250 volts, 50 c/s mains. 


‘THE TEST OSCILLATOR NO. 2 TYPE 872 has been developed and manufac- 

tured for the Ministry of Supply by Airmec in conjunction with the Signals 
Research and Development Establishment. It is a transportable, hermetically-sealed 
signal generator of very small size and extreme robustness, designed for use under 
field conditions in any climate, but it is equally suitable for employment in the labora- 
tory or workshop. 


Full details of this or any other Airmec instrument will be forwarded giadly upon request. 


AIRMEC LIMITED 


HIGH WYCOMBE, BUCKINGHAMSHIRE. 


Cables : Airmec, High Wycombe. 
Tel. : High Wycombe 2060. 


J the Gap Fits ase 


No doubt about it —it’s bound to be 
a perfect fit if it's a McMurdo CT8/P Cavity Cap! 
It’s specially designed to fit the new television 
cathode ray tubes with cavity caps without soldering 
or loading. Here’s how: we mould an A.H.T. 
connecting cable into a polythene shroud which 
acts like a suction cap and seals off the CRT cap. 
No soldering or loading is necessary so the 
possibility of a corona discharge around the tube 


connection is nicely avoided, 


THE ‘Mc MURDO - MSTROMENT - CO - LTD 


Victoria Works, Ashtead, Surrey » Telephone: ASHTEAD 3401 


Here’s quick, safe 
anchorage! 


U.I.C, “ Cactus” and “‘ Porcupine” Tags and the 
almost limitless variety of Stand-Off Insulators will 
solve all your anchorage problems quickly, easily and 
efficiently. 

These latest aids to neat and economical wiring and 
component assembly are tough, fireproof, and 
constructed entirely without solder. Only low-loss 
ceramics and electro-plated brass are used in the 
manufacture of these best of all anchorages. 


U nique design 
| nsutation perfection 
Ccnpsitine prices 


Write for Catalogue Section 3a 


UNITED INSULATOR COMPANY LIMITED 
OAKCROFT ROAD, TOLWORTH, SURBITON, SURREY 
Telephone : Elmbridge 5241-2-3-4 


PECIALISTS IN ELECTRO TECHNICAL CERAMICS & COMPONENTS - SPECIALISTS IN ELECTRO TECHNICAL CERAMICS & COMPONENTS 
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THE FIRST OF 
THE “ELAC’ RANGE 
OF ELLIPTICAL 

LOUDSPEAKERS 


This new addition to the wide range of 
ELAC loudspeakers is particularly recom- 
mended for use with Television Receivers. 
The speaker gives a fuller bass response and a 
considerably clearer top response. The Magnet 
System is completely shrouded, which reduces 


stray magnetic field to the absolute minimum. 


Available in Flux Densities 6,500 and 9,500 gauss. 


Prices: 4 x 7G (Type No. 47/90), 19/10 inc. P.T. 
4 x 7D (Type No. 47/91), 25/1 ine. P.T. 


ELECTRO ACOUSTIC INDUSTRIES LTD. 


STAMFORD WORKS, BROAD LANE, TOTTENHAM, N.I5 
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AIR-SPACED ARTICULATED 


COAX CABLES 


offer a unique combination of 


ve FRACTIONAL CAPACITANCE 
WY HIGH IMPEDANCE 
W MINIMUM ATTENUATION 


ALONG WITH 
W EXCEPTIONAL FLEXIBILITY 
&/ LIGHT WEIGHT 


38 STOCK TYPES 


OR SPECIAL APPLICATIONS 


A few of the very low capacitance types are: 


k a@pacit. up F O.D. 


1.03” 
1.03” 
0.64" 
0.64" 
0.44" 
0.44" 
0.36" 
0.36” 


Type No Impedance ohms 


C.44 
C.4 
€.33 
c.3 
C.22 
Cc.2 
Cc.1l 
cI 


41 252, 
4.6 229 
| 220 

197 

184 

171 

173 
150 


438 
5-4 
5.5 
6.3 
6.3 
7.3 


//7™N 


TRANSRADIO 


CONTRACTORS TO 
H.M. GOVERNMENT 


QYKY 


138, CROMWELL ROAD, LONDON, S.W.7 


. 
Oo 
U 
N 
D 


LTD. | 


HIGH ST., LONDON, 8.W.4. 
eS RRR 
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AIDCOLA 


(Regd. Trade Mart) 
SOLDERING INSTRUMENTS 
& ALLIED EQUIPMENT FOR 

THE PRODUCTION LINE 
& HOME CONSTRUCTOR 


4” Bit Instrument Model 


SUPPLIED IN ALL VOLT RANGES 
STANDARD VOLTAGES STOCKED 
6/7, 12/13, 22/24, 50/55, 100/110, 200/20, 
230/50 


“ADCOLA” PVC & POLYTHENE 

ELECTRICAL CABLE 

STRIPPERS ALSO AVAILABLE 
IN ALL VOLT RANGES. 


WRITE FOR CATALOGUES 
ADCOLA PRODUCTS LTD. 


Bales Offices & Works: CRANMER COURT, CLAPHAM 
MACaulay 4272 
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Varcont 


Pulse Generator 


TE 675K 


The Pulse Generator that incorporates 

an r.f. output modulator 
A compact, convenient pulse source for | either polarity, at recurrence frequencies 
general laboratory use, giving positive or | between 50 c/s and 50 kce/s, free running 
negative pulses, variable between 0.15 | or triggered. For r.f. work it incorporates 


ssec and 40 vsec duration, accompanied | a series modulator providing for the pulse 


or preceded by a synchronising pulse of | modulation of any r.f. signal source. 


1.25 usec pulse from TF 
675E displayed on a high- 
speed oscilloscope (M.I. type 
TF 942) 


MARCONI instRuMENTS 


SIGNAL GENERATORS + VALVE VOLTMETERS Q METERS FREQUENCY STANDARDS 


BRIDGES - WAVEMETERS + WAVE ANALYSERS BEAT FREQUENCY OSCILLATORS 
MARCONI INSTRUMENTS LIMITED + ST. ALBANS + HERTS ~* Telephone: St. Albans 6161/7 
Midiand Office: 19 The Parade, Leamington Spa Northern Office : 30 Albion Street, Kingston-upon-Hull 
Export Office : Marconi House, Strand, W.C.2. 
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SHORTAGE OF RADIO 
and T/V ENGINEERS 


There is an assured well-paid future for those in Telecommunication En- 

d aes Le : gineering (including oppor- 
trained and willing to train in electronics, radar and tunity for six months 
practical attachment) Next 

course commences on 


radio. Modern industrial techniques demand more and 30th. August, 1954. 


more highly trained personnel and the gap between 4 YEAR COURSE 
demand and supply is still widening. in Electronic Engineering 
(including one year’s De- 

This is your opportunity — write for our free velopment Laboratories 


attachment) Next course 
commenceson 5th. Octo- 


brochures giving full details of courses to: ber, 1954. 


E.M.|. INSTITUTES [ieee 


DEPT. 16), 10 PEMBRIDGE SQUARE, LONDON, W2 [ah tete Udatel [3 
Telephone : Bayswater 5131/2. COLUMBIA 


The College associated with a world-wide electronics industry 


* 1A13 


FOR TOOL POWER 


THE POWER TOOLS THAT 


Pe speed the jo 


4” ‘TOOL POWER’ GENERAL PURPOSE DRILL 


This is it! Bridges’ newest drill—the only drill in the world 

with twice the power and 4 times the life of any other drill in its 
class! Faster penetration, easier handling, bags of guts—this drill has 
everything! And like all ‘Tool Power’ tools, it’s built to last a lifetime. 


HIGH-SPEED 
J“ PORTABLE 
SANDER iG SAW 24” BELT SANDER 


IF | rs POWER TOOLS—IT’S BRIDGES 


S. N. BRIDGES & CO. LTD., BRIDGES PLACE, PARSONS GREEN LANE, LONDON, S.W.4. (RENOWN 1177/2; 
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FIRST WITH THE NEW “LEAK” PARTRIDGE P.3064 8-VALVE ARMSTRONG SUP ERHET 

TL/10 Amplifier ; "7 c C watts push-pul. 

& “Point-Ono”’ idk te output, Negative 

r > feedback, Bass and 

Treble controls, 

Short, medium and 
long wavebands. 

€23,13.. 


“ - Or @d and 
wn r own 


12 monthly pay- 
“«. ments of 289. 


or 9 gns. down and Also 10 valve Superher Chassis 
12 monthly payments of 348. (Model RF41) aw 6 

\ EXP. 119 10 v. 6 bandspread, plus 
©, existe sind feedback circuit based on the famous Mand25$ ot oswa4 
@ Maximum power output: 10 watts. “C*" CORE OUTPUT TRANSFORMER 
er : 1 db 20 20,000 20 weets for less than 1% dist 
requency response: + c/s to le cs. Max. D.c. per half primary 100 


@ Harmonic distortion: 0.1% 1,000 c/s. 7.5 wart mA. 
output Anode to Anode load- 10,000 ohms. 
@ Feedback magnitude : 26 db. main loop Secondary lead 0.95; 3.8; or 
@o f 25 15 ohms. 
amping factor : 25. siz response 30-30,000 C/S + 4db 


@H — . ’ 
um 80 db referred to 10 watts Leakage less than 8 mH ote The latest ACOS Hi-G 


@ Variable Treble and Bass Tone controls. eT. gg induce : 
Pick-up with interchangeable clip-on heads for 


The pre-amplifier will operate from any pick-up , 
generally available in the world. bd Sie oP * + 25° Paice veale: 18.0. ee 


Tracking weight—8 grammes 


THE “WILLIAMSON” AMPLIFIER | Response flac from 40 co 13,000 cps 


f This is a world-wide known HIGH QUALITY AMPLI- GP.20 Hi-G—Arm oily 416s 
oe FIER, BUT high quality can ONLY be obtained if | HGP.39/1.—Std. or LP head ao23 
w? precision quality products as specified by the designer, HGP.35/1.—3 pin plug-in head a20 


Lo & 7 are used. 
ay WE can supply ALL COMPONENTS, including (As above but weight 10 grammes) 
precision condensers and resistors, potted trans- 
formers and chckes, EXACTLY AS SPECIFIED 
not substitutes. “@MAX”" 
MODELG.D.O.1.A 


GRAMOPHONE UNITS ee GRID DIP 
P i OSCILLATOR 
THE “ COLLARO ” 3-speed Studio TRANSCRIPTION desk is now available. : te an ideal instrudvent 
% Heavy duty non-ferrous balanced turntable. % Off position between each speed change for the determina- 
, mechanical and electrical. tion of tuned circuit 

%& Thrust ball for spindle bearing. % Specially lengthened pick-up arm I6in. long, resonant frequency, 
%& 100% dynamically balanced rotor assembly. on banjo unit. = tuning transmitters 
\ % Rumble, wow and flutter free. : without application 
% Honed stator tunnel giving true electrica Less Pick-up and arm . £13 of power, for the 

eorence With Studio pick-up .... determination of coil 
GARRARD COLLARO mutual and stray 
TA/AC or TB. 3-sp. (less heads)..... €7 18 1 3/544 3-sp, with Studio P.U.. : inductances and both 
Turnover Crystal head (for TA/AC) 4119 9 3RC/541. 3-sp. with Studio Auto , fixed and stray 
Turnover Magnetic head (for TA/AC) €2 2 § 7 y 3-sp. with Studio Auto An. Trey Covers 
HGP 35/i—Std. or LP. (for TA/AC) . a7 1.5 to 300 Mc's in 

eact . aii CONNOISSE eight ranges. PRICE: 12 Grs. Complete 
DECCA XMS—Std. or “H"” LP. Transcription Desk 3-speed . > 8 Or 4 Gas. Dep. and 12 monthly payments of 

(for TB.), eact aa — . Pick-up with | head = or 400 ohms) «s 15/5. 
GARRARD Min. L,I. Sed. or L.P., Extra heads ees 43 

(for TB), each ai 47 Transformer 


THE “TRUVOX”’ TAPE DECK “ Q-MAX *" CHASSIS CUTTERS THE ** LINCOLN *’ OSCILLATOR COL 


STILL the easiest and quickest way of cutting - Comsienit ' 

holes in SHEET METAL. . eS = Neseid ly pecenet 

each’ S dele suring minimum ex- 

“ort”... 16 ternal field. Unsuaily 

6 - good waveform with 

"1b" or 14°14 | maximum amplitude at 

1g” or Ip”... 16 45 Ke's. Lettered tag 

| Be Ah panel connections and 
one-hole fixing 


it Overall size, Ijin. x thin. x lin, PRICE 126, 
square +) (Post 6d.) 

» small Complete Oscillator unit with valve $0. 

-$ medium 7 
1/3; large, 19." 


Patent No. 619178 SPEAKERS 


SPECIAL PRICE FOR COMPLETE St cio, | Complete range, including Goodmans Axiom 
@ 3 shaded pole motors 101, €6/12/1; Axiom 102, €9/18/2; Axiom 


@ Fast forward and rewind “a sd 150 Mk. WU, €10°5 6; Wharfedale §$ 5, 
raiten or £8 Deposit POLYMAX UNBREAKABLE INSULATORS 4613/3; Super 8 CS/AL, <6/0879 3 wiecss. 


@ 2 speeds—z track Stand offs . 4”, 6d. ; 1”, 9d. ; 14”, I/- 
@ 50-10,000 cls at 7hin./sec. and 12 monthly] eo cnives 2/-, ; os £12/66; WI2CS, £9 15-5; WISCS, £17/10- 


@ Overall size: 165 x 13in. payments of 27/9.| Feed-chroughs, 1/3. 


W.B. STENTORIAN 


illustrated 
atalogue 6d. post HIGH FIDELITY UNITS 
iree 
Developed to provide reproduction of high 
fidelity recordings—speech coil impedance 3 or 
1S ohms 
HP. TERS H.F.1012—10in : 12,000 gauss 


. die cast unit; 


AVAILABLE ON rf ~ HORT WAVE ) LTD. : magnet ; 10 watts ; 30-14,000 cps., 73,6. 


PURCHASES H.F.810—Sin. steel unit; 10,000 gauss; 5 


VER £10. HIGH H LB N _ watts ; 50-12,000 cps., oe. 
rai _ — cian a a an pegs 
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INSULATING 
HEATPROOF 


DU ROEFIEIX wrerrroor 


1 NON-GORROSIVE 
the only adhesive with t 5 MINUTE 


a s 
all these qualities’ ppywe 
A clean, free-flowing liquid, Durofix is the perfect adhesive for such TICKS / t 
ak oe seats ool i and terminations, binding laminations, $ a mos 


locking trimmer condensers and cores, fixing diaphragms to moving- 


a 
coils of speakers, knot fixing on Nylon, and for fixing felt to wood or any material 


metal. Durofix more than meets the 
seeectineetiens seeceeene 


BUROMX SPECICATION most exacting requirements of radio 0 TSTA NDING 
Tensile Strength = and T.V. manufacture, and is ideal 

Approx. 10,000 Ib/sq.in = f ‘ 228 d h P ae 
Seatiatulay 100%; Ralanive Mamaidien) or servicing and home construction. 


Pre PI +54, > nae Used by Famous Radio & T.V. Manufacturers ADHES/ VE 
600/ | 200 volts/mil Durofix is a Rawlplug product—famous 


Th | Condu > 
{3.1 wo 5.1) » 10-* col )eec/sq.cm/*C/em throughout the world for finest quality and 


Tem ture § ~ ili 7 : +h. 

Tomeorasure Seability aoc complete dependability. For further Tech S$ TRENG TH 

Water Resistance nical Information and Prices write to— 8484 
z Very good up to boiling point. 


Fosssvinans TTT isieiel THE RAWLPLUG CO. LTD., CROMWELL RD., LONDON, SW7 RObisher 8111 (10 lines) Grams: Rawlplug Soutbkens London 


world wide reception 


Such it is for the AMBASSADOR VISCOUNT ‘Series. 


* ol reach the factory daily as to the excellence of their 
| age in all parts of the world, Nine Valves (Viscount 2). 
ight Wavebands (all coil ranges). Push-Pull Output. Low 
Si al to Noise Ratio. Shortly in production—a 5 valve version 
Viscount Series $35 yaa bbe) 


of the VISCOUNT for those who desire a lower priced receiver but 
Full details on request the same H.P. performance. Watch out for the VISCOUNT 3. 


AMBASSADOR RADIO AND TELEVISION, PRINCESS WORKS, BRIGHOUSE, ENGLAND 
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CALIBRATING UNIT 
AT203 


Range: DC—300 Kec/s 


Voltage Output : 
10 volts—10 microvolts 


Accuracy: -+0°5% 


FEEDBACK VOLTMETER 
VF252 


Range: 10c’s—100 Kc/s 
Sensitivity : 
1-5 mV—150 volts f.s.d. 


Accuracy: +1% 


e Write for full details 


‘s OLARTRON > of these two new instruments 


od to :— 


SOLARTRON LABORATORY INSTRUMENTS LIMITED 


Solartron Works, Queens Road, Thames Ditton, Surrey. 


Telephone : Emberbrook 5611 PBX 
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AGENTS FOR THE SOUTHERN ENGLAND AGENTS 


Astronic = 


Birmingham Sound 
RANGE OF AMPLIFIERS 
Reproducers Ltd. 


A 1254C 12 Watts High Fidelity AC Mains.  £26/5/0 
(As illustrated.) 


A 1258 Tone Corrector unit for A 1254C. £1i/ttjo 


(As illustrated.) 
A 1261/T 30 Watts Portable AC Mains. £36/15/0 
Styli, Matching Transformers and 


A 1266/T 12 Volt Power unit for Al261/T. £12/18/6 spares for The Monarch and Regent 
1267/T 40 Watts Portable AC Mains or Battery. £48/6/0 Gramophone Units. 


Special Amplifiers, Transformers, Chokes and Laboratory Apparatus. A full range of Micro- 
phones and Loudspeakers available. For superb reproduction of gramophone records use 
the Monarch or Regent and A 1254C. Obtain details from your local retailer or wholesaler. 
In case of difficulty and all overseas enquiries, write to ‘‘ Dept. AB”’ at the address below. 


N. MIERS & CO. LTD., 115 Gower Street, London, W.C.1 


Telephone: EUSton 7515. Cables: MIERSCO. 


ay , ee saines 


F atents applied for 


TAPE RECORDER 


The “Impresario is a combination instrument that will make high 
quality tape recordings of live speech or Music, Gramophone recordings 
or Radio Programmes and Telephone conversations, etc 


@ Dua! speed 32/7hin. per sec. 
@ Twin track: up to 2 hrs. recording 
@ Separate bass and treb e contro!s PRICE 4 GNS 


@ 4 watts Output: Neg. F/B 
@ Interna! mike recording system (EXCLUDING TAPE) 


The “impresario can also be used as a high quality Radio, Gramophone 
or Microphone Amplifier 


RADIO RECEIVER 


GUARANTEED i , 5 ; 
FOR 12 MONTHS Distortionless Supe:het 3 wave radio tuner unit. 


The “Impresario is the first Transportable 
Tape Recorder in Great Britain to provide 
power supply and internal space ‘or a Radio 


Tuner Unit with optiona listening and/or P 14 
recording. May be fitted in a few minutes rice Gn. 
PIEZO- Tax Paid 
ELECTRIC a a} Send for “Impresario” illustrated Brochure 
"4 which also contains details of Radio Tuner Unit 
Telephone Pick-up suitable Microphones and 


MICROPHONES Bt Recording Tape. 


Hand Unit in Rubber Grip 
Studio Floor Stand Pattern 


| 
| 
J 
a | 


Telephone Pick-up Stand .................. 
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=RELAYS= 


Ke A compact design 


PSE 3, = for close stacking 
<< 


SERIES 595 


D.C. OPERATED 


This extremely compact relay has its connections to 
both contacts and coil brought conveniently to one 
end, and is designed without projections to facilitate 
close stacking where banks of Relays are in use. The 
contact current handling capacity is exceptionally high 
in relation to the overall dimensions of the Relay. 
Good armature design has reduced the effects of 
shock, vibration and acceleration, and the spring type 
For further details of our hinge eliminates backlash friction and risks of 
range please write. displacement. 


TELEPHONE : NEWMARKET 3181-2-3 TELEGRAMS : MAGNETIC NEWMARKET 


MAGNETIC DEVICES LTD 


NEWMARKET 


NEW IMPRE 


env? cnCcrt Ny 


MErereIA FET SEN 


f 


82" x 54” 1,522 pages 
42s. net. By post 43s. 6d. 
This book must not be distri- 


buted to Australia, New Zealand 
or the Americas 
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SSION NOW READY 


Edited by F. Langford-Smith, B.Sc., 
B.E. Senior Member I.R.E. (U.S.A.), A.M.I.E. (Aust.) 


Radio Designer’s Handbook 


The first impression of this greatly 
enlarged fourth edition sold out within a 
few weeks of publication and a second 
impression has been produced 

to meet the enormous demand. 


Radio Designer’s Handbook is a comprehensive reference book, 

the work of 10 authors and 23 collaborating engineers, containing 

a vast amount of data in a readily accessible form. The book 

is intended especially for those interested in the design and 
application of radio receivers or audio amplifiers. Television, radio 
transmission and industrial electronics have been excluded in 

order to limit the work to a reasonable size. 


Published for *‘ WIRELESS WORLD” 


From booksellers or from: Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 


*) WESTING 


METAL REC 


HT 57 

Price 24/3 
AC Input — 
240 volts, 


H 


oye 


TIFIERS 


These new “ Westalite "' rectifiers are the answer to every problem confronting the 
amateur television constructor, either for building into new sets or as replacements. 
Everything about chem is right—price—size—output—efficiency—and, of course, reliability ; 
and they will provide a current output of 300 mA, providing that cabinet and circuit 
conditions aliow adequate ventilation, They are for use in conventional half-wave circuits 
and are available EX STOCK. Address al! enquiries to 


DEPT. W.W.6., WESTINGHOUSE BRAKE & SIGNAL CO. LTD. 


82 York Way, King’s Cross, London, N.! 


1954 
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ceramics 


STEATITE & PORCELAIN PRODUCTS LTD. 


§tourport-on-Severn, Worcestershire. Tel: Stourport II1. Telegrams: Steatain, Stourport | 


WIRELESS WORLD 


HUDSON 


RADIO-TELEPHONES 


MODELS 


AM/250/M 5 watt Mobile 60 to 100 Mc's 

AM/250/M MK2 as above but with P.A. 

AM/150/M 5 watt Mobile 100 to 185 Mc's 

AM/250/F 6 watt Fixed Station 60 to 100 Mc/s 
AM/i50 F 5 watt Fixed Station 100 to 185 Mc's 
HED 102 Walkie-Talkie 60 to 132 Mc's 

FM 10! 10 watt FM Fixed Station 60 to 185 Mc's 
FM 102 10 watt FM Mobile Station 60 to 185 Mc/s 


Supplied to the G.P.O. and the Home Office 


HUDSON ELECTRONIC DEVICES LTD. 


APPACH ROAD, LONDON, S.W.2 


Te TULSE HILL 466! 


an inexpensive test set 3 
with 21 basic reneea 


a 


RETAIL 
PRICE 


= LIME | 


COMPLETE 


itation by 


PUL AN 


BORATORY INSTRUMENTS DYNAMOMETER TESTING SE 
NDUSTRIAL SWITCHBOARD INSTRUMENTS 
PORTABLE TESTING SETS 


MEASURING INSTRUMENTS (PULLIN) LTD,, ELECTRIN WORKS, WINCHESTER STREET, ACTON, LONDON, W.3 ° PHONE: ACORN 4651-4995 
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CLOSED 
24 ins 
(61-Ocm,) 


CAR AERIAL erento 


62ins. 
Fitted quickly in any position on any (157-5cm) 


car entirely from the outside! 


The ‘‘ AUTEX ” is the last word in car aerial design and combines an 
attractive appearance with high efficiency. Above all its unique con- 
struction enables fitting to be carried out without the necessity 
of getting under the car wings, scuttle and dashboard, etc, By means 
of a split washer device the “‘ AUTEX ” is fixed from OUTSIDE 
the car—on a flat or curved surface and at any angle from horizontal 
to vertical. No assembling is necessary—the aerial is wired complete 
for immediate installation. 


Model TCA/462/36. With mounting assembly of sturdy die-cast metal ; three 
section telescopic rod (extended 60in., closed 24in.) of high-grade brass. All 
exposed parts heavily chromium plated and with fully weatherproofed connec- 
tions. Complete with 36in. low-loss 
co-axial polythene insulated P.V.C. 

covered cable, fitted with standard 

co-axial plug. 


LIST PRICE 37'6 ) : , FIXING 

. entirely 

Model TCA/462/60 as above but ; ; ' 5 from the 

with 60in. cable. : ; % outside 
LIST PRICE 39’6 % 


Special packing glands ensure a 
smooth telescopic rod action and 
entirely prevent any rattle. In 
efficiency the ““ AUTEX” is up to 
the very highest standard in common 
with all ANTIFERENCE Radio 
and Television aerials. 


Sales Division: 
Bicester Road, Aylesbury, 
Bucks. 

LIMITED Telephone: Aylesbury 1467/8 
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MOE cLMAG ane the specialist 


appr atwus 
: 


“venmene’? “Hipeeee 


Please write for technical literature, available upon request. 


TELMAG ADVISORY SERVICE 


We maintain a specialised advisory service and are always 
pleased to co-operate on any specific problem. 


TELCON-MAGNETIC CORES LIMITED 


CHAPELHALL INDUSTRIAL ESTATE, CHAPELHALL, LANARKSHIRE.  Tel.: AIRDRIE 2283 


THE NEW TK9 THE FAMOUS /700L 
Single-Speed Two-Speed 
TAPE RECORDER TAPE RECORDER 

A masterpiece of compactness Used by leading musicians 
and engineering. Unique throughout the world. Two 
features include: Precision hours ,erfect speech record 
Place Indicator, Automatic ing or one hour high-fidelity 
Track Switch, Universal music recording. Unique 
Magic Eye, etc., ete. Record- Grundig condenser micro- 
ing time 1) hours. Tape phone as. sensitive as the 
speed 3} inches per second human ear. Tape speed 
Sound Frequency Range 50- 7% inches and 3% inches per 
9,000 c/s. second Sound Frequency 

PRICE 65 GNS. Ranges: 50-10,000 c/s at 

less microphone. Thin. per second, and 50 
Grundig “Golden Voice” 6,000 c/s at 3}in. per second 
moving coil microphone P 
(GDM.5) 6 gns. Grundig RICE 68 GNS 
* Silver Voice” crystal including 
microphone (GXM.1) 44 gns. condenser microphone 


HIRE PURCHASE TERMS AVAILABLE 
Most Radio and Photographic Dealers stock Grundig. Ask 
for a demonstration, or write for iliustrated Folders to: 
Dept. W.W., (Gt. Brituin) Lid., Kidbrooke Park 
Road, London. S.E.3. 


GRUNDIG 


THE PRICE 


With built-in matching 
transformer providing 200 
ohms, 600 ohms or Hi-Z 
impedances 30/- extra 
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Faithful reproduction starts with the 
microphone. A tone control, with its top-cut 
and bass-boost, can compensate, but can never 
add fidelity. It cannot correct distortions, 
whether of speech or music. A distorted 
sibilant must remain distorted, a muffled piano 
must remain muffled. The microphone alone 
receives the sound and must pass it on without 
coloration, false emphasis or attenuation. 
And that indeed is the characteristic of the 
Goodmans Z33. For it has an inherently flat 
response, and is unusually free from 

“ peaking.” Moreover, its high sensitivity 
ensures that nothing of the original sound is lost. 
The brief specification tells its own story. 


SOME BRIEF DETAILS 

OUTPUT IMPEDANCE Standard Mode 
20 ohms. 

SENSITIVITY (20 ohms imp.) —87 db 
with respect to | vy. molerenare (Hi-Z) 
—55 db. ditto. 

pqwuensy RESPONSE 50-10,000 cs 


DIMENSIONS Overall length Hin, 
max. diameter Jin. 

WEIGHT (including l0ft. screened cable) 
14 ozs., with transformer 16 ozs. 
FINISH Polychromatic Old Gold, front 
cover and base anodised, Dyed Gold. Or 
Grey crackle and chromium. 
Incorporating recessed ‘“‘ ON/OFF” 
switch. 


masters of quality reproduction 


GOODMANS INDUSTRIES LIMITED, AXIOM WORKS, WEMBLEY, MIDDX. Telephone: Wembley | 200 (° lines) 


GD 
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You can count on these... 
--- for a reliable performance 


STAND-OFF INSULA- S.L.8 SPIN WHEEL M.G. GANG CON- 
> ley -” . DRIVE. A precision slide DENSER. Available as 
woe  Werling volng rule drive complete with 1, 2 or 3 gang, 490 p.P 
1,500/5,000 Very high 3 band glass scale. The nominal capacity, matched 
insulating resistance. spin wheel drive gives and standardised to close 
m - limits. Cadmium plated 
Ceramic non-tracking. Sili- perfect control through stee! frame Aluminium 
ratio 24:1 Pitted with Vanes. Low loss non- 
constant velocity coupling, hygroscopic insulation 
eliminating strain on con- Length excluding spindle: 
Tag or spill end. We have denser and providing 1 gang—l jin. to 3 gang 
mechanical and electrical —iin 
isolation from vibration and Price 1 gang, 9/3, 
needs. noise 2 gang, !4/-, 3 gang, 18/3 


cone treated to repel mois- 


ture (ideal for tropics) 


a full range to cover most 


Write for full details of the complete range of precision- 
built components for Radio and Television industry. 


JACKSON BROS. (London) LTD., Kincsway . wADDON - suRREY 


Telephone : CROydon 2754-5, Telegrams : WALFILCO, SOUPHONE, LONDON, 


TWO HOURS RECORDING on standard 1200 ft. spool 


and TEN WATTS OUTPUT... 


With standard 1200ft. spools, the SIMON Portable Tape 
Recorder affords two hours recording and brilliant play- 
back—at 10 watts output if required. Twin tracks, two 
speeds. Frequency response is wide: 50-12,000 c/s 

at 7hin./sec. and 50-7,000 c/s at 3jin./sec. Bass 
and treble are independently variable. 

Designed for the discriminating user, the SIMON 

Portable opens up new ficlds of activity in 

tape recording. 

” - oe - oe 2 a 2 * J ” 

SIZE ... : 18 in, x 1S in, x 10 in. 
LOUDSPEAKER ; _ 64 in. built-in monitor 

POWER SUPPLY ... 200 250v, 59 Cycles A.C. 


INPUT CHANNELS High impedance for microphone; 
low or high wnpedance for radio 


POWER CONSUMPTION 100 watts approx 


(7 


ortable TAPE RECORDER 


* 


% Monomaster “‘Finger- * Fast rewind and wind- 
on 


“THE GENTLE ART OF TAPESMANSHIP” tip’’ Control 
and information Sheet Ti'é % Separate capstans 


% Provision for Remote 


SIMON SOUND SERVICE tro. (Wet. Ww) x& Three motor orve Control and indepen- 


dent use of amplifier 


46-50 GEORGE ST., LONDON, W.1. Phone: WELbeck 237! (5 lines) %& Drop-in loading for P.A., etc. 


TO THE TRADE: 

Ask for details of 
special Dealer 
facilities and Infor- 
mation Sheet T1/6 


SIMON for 
Sound Recording 
ata 
Sensible Price 
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Loud-speaker Manufacturers to the radio industry since 1930 


We dont make 


.. every kind, size and shape of loud-speaker that radio and 
television designers may need. By concentrating on two basic 
types and a range of sizes between 5" and 12" in diameter, 
including elliptical models, we can cover most normal 
requirements and give set-makers the benefits of product- 
uniformity and competitive price which result only from 


large and economic production runs. 


We do invite Chief Engineers and Purchasing Officers 
to send for our technical data sheets, which summarise the 
distinctive features of R. & A. Reproducers and transformers. 
An indication of the size and sensitivity required will 


enable us to send the appropriate sheets. 


REPRODUCEPS AND AMPLIFIERS LIMITED 
WOLVERHAMPTON ENGLAND 


Telephon Wolverhampton 22241 (5 nes 
Telegr-ms ; Audio, Wotverhompton 
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MAINTAINING A REPUTATION...... 


Every day we read the words: ‘‘! am order- 
ing Allen Components because they are so 
highly recommended by my friends.” 


We are proud of our reputation. Since we 
pioneered Wide Angle scanning some years ago we 
naturally carried on our policy of producing com- 
ponents designed to the highest specification and 
engineered to the closest tolerance. In these days of 
shortages and lowered standards such a policy is not 
easy to carry out and it has necessitated unrelaxed 
attention to detail in all our departments. The result 
of this care is apparent in all our products, in which 
good workmanship is combined with high reliability. 


May we suggest you ask your friends 


From all Leading Stockists. 


de ee ae Be ALLE COMPONENTS 
saediad ter in Peleking,” “Super- LIMITED 


visor’’ and “Magnaview.”’ - 

Conversion creuies for idan. end Crown Works, Lower Richmond Rd., Richmond, Surrey 
17in. C.R. Tubes available. Send Telephone: Prospect 9013 

9d. and S.A.E. Send 9d. and S.A.E. for Circuit Diagram 


THE NEW CUemesveosre? \-10 HIGH 
FIDELITY 
AMPLIFIER 


AMPLIFIER 
be A10. @-.. Output: 10-12 watts. Distortion 


Less than .1% total harmonic at 

8 watts. Frequency response 

CONTROL UNIT , 10-100,000cps., within Ildb 15- 

30,000cps. Hum level: Better 

Controls 1. Input (a) Radio 50-150 Millivolts. (b than 80 db down. Damping factor: 40. Feed-back: 3 loops, main 

Gram, (low impedance) 15-100 m.v (c) Gram. (high impedance) overall loop being 26 db obtained by means of a tertiary winding on 

70-150 m.v. (d) Microphone 10-100 m.v. 2. Equaliser (a) 78' (b) 78*. the output transformer. Input required: 250 milliwatts for 10 watts 

(c) L.P. (d) American NARTB 3, Filter (a) Roll-off 5 kes. (grad). output. Valves used: Mullard low noise pentode EP86, ECCS82, 

(b) 7 kes. (c) 9 kes. (d) 9 kes. (steep). (e) Level response. 4. Treble lift or cut double triode, 2 EL37, triode-tetrode connected, GZ32 indirectly 

of 15 db. 5. Bass lift or cut of 15 db. 6. Volume control combined with heated rectifier. Components: All fully tropicalised. Mains trans- 

on/off switch, Valve: Mullard ECC83 double triode. Power supply former by WODEN, PARTRIDGE output transformer, TCC con- 

for radio unit 300 v. 20 ma., 6.3 v. 1.5a. Finished: Hammered bronze densers, Morganite controls and resistors. Mains input: Model Alo, 

with engraved Florentine bronze panel 200-250 v. A.C. 50 cycles, Model ALOE, 100-110 v. A.C. 40-60 cycles. 

SEE PAGE 141 FOR OUR RADIO AND T.V. MODELS. Finished : Hammered bronze. 

WRITE TO US FOR DESCRIPTIVE LITERATURE. When comparing prices of High Fidelity Equipment 


. 1; : " E THE A.10 INCORPORATES ALL NECESSA FIL- 
% DEMONSTRATIONS a your loca! High Fidelity specialists or * THE ond Ge madiieads filter units are required. 
at our showrooms in Holloway 9 a.m. to 6 p.m. weekdays (Sats. until 


5 p.m.) also Speciai High Fidelity Demonstrations on Thursday £19°15°0 9°15: 
evenings 8 p.m PRICR: AMPLIFIER e A) CONTROL UNIT ¢ 


iF Al 
ARMSTRONG WIRELESS & TELEVISION CO., LTD., WARLTERS ROAD, HOLLOWAY, LONDON N.7. Tel.: NOR 3213/4 


Jung, 1954 


WireLess Worip 


APPLICATION 93 


SERIES 38 


Yar -an ttn 
apprleccatcon, ofa 


“FLEXILANT™ 


MOUNTINGS 


SERIES 33 


In this instance the Series 38 ‘‘ Flexilant’’ Mounting 
protects a delicate instrument from vibration and shock. 
Other applications are manifold — from 
aircraft to power-station instrument panels: 
from ship’s instruments to the protection of 


pyrometers in a steel works. 


We produce a range of components that 
absorb vibration ; eliminate noise; suppress 
Our new catalogue lists all these 


"7 
hh fs 
10CR. 


jor you. 


RUBBER BONDERS LIMITED 


/ 
IN ASSOCIATION WITH EMPIRE RUBBER COMPANY | Proprietors: H.G. MILES LTD I. 
, > 


ri\ 
DUNSTABLE: --+- BEDFORDSHIRE 


TEL CPHONE ounstAgce 533.536 1 Lines) TELEGRAMS: SPANOIT. OUNSTARLE 


Wriretess Wor_p 


S Q MERFOR I) TRANSFORME RS 


A range of 360 standard types avail- 
able for “ off the shelf’ delivery in 
several different mounting styles 
including both open and hermeti- 
cally sealed “C ’’ cores. 


Fully dese riptive 


Catalogue upon 


A Ree justia i a & eililiaie: 


GarDNers Ravior 


SOMERFORD CHRISTCHURCH HANTS 


T/V TECHNOLOGY 
RADIO ENGINEERING 
ELECTRONICS 

RADIO SERVICING 


There's a big future in T/V and Radio. Act now! Increase 
your knowledge. [Back up experierce with a sound theoretical 
background. 1.C.S. offer courses of instruction in— 


l 
Von ’7 
REDUCED 
= SUM 


TV TECHNOLOGY @ ADVANCED SHORT-WAVE 
RADIO @ RADIO ENGINEERING @ RADIO SERVICE 
ENGINEERING @ RADAR @ ELEMENTARY ELEC- 
TRONICS. 


1.C.S. will also coach you for the following examinations :— 
B.1.R.E. ; P.MG Certificate for Wireless Operators ; 
Radio Servicing Certificate (R.T.E 8); C. & G. Tele 
communications, etc., etc 


DON’T DELAY—SEND COUPON TODAY for free descrip- 

tive booklet, stating which subject or examination interests you 

Fees include all books needed Examination students coached 
until successful 


Dept. 2238, 1.C.S., 71 Kingsway, W.C.2. 
INTERNATIONAL CORRESPONDENCE SCHOOLS. 
Dept. 2234, International Buildings, Kingsway, London, 

W.C.2. 


am interested in your special Summer Term offer 


Subject ... 


Ape 
(Block letters, ple se) 


Address. 


Te/ « 1024/5 


REDUCE YOUR PRESS TOOL COSTS 


THE HUNTON UNIVERSAL BOLSTER OUTFIT 
FOR SHEET METAL PIERCING AND 
BLANKING ON oS PRESSES 


Bolster Frame with 
2 adjustable gauges 
and insertable steel 
Holders for Dies 
jin. to 34fin, bore 
diameter 


Two Punch Holders 
with detachable 
positive - action 
Strippers take the 
complete range of 
Punches jin. to 3fin. 


diameter 


Equip your Press with 

the Hunton Outfit and use 

inexpensive standardised Punches and 

Dies jin. to 3fin. diameter, obtainable from stock—in Ain. sizes 
—when required 

Standardised Tools also available at short notice for Square, Oblong and 
other shapes, Louvre Forming (up to 8in. long), Corner Notching, Corner 
Radiusing, Angle Iron Notching and Piercing, etc 


Get the Outfit now—Buy Punches. Dies and Tools os you need them 


Descriptive brochure and prices on request 


HUNTON LIMITED 


Phoenix Works, 114-116, Euston Road, London, N.W.1 


Telephone EUSton 1477-8-9 Telegrams : Untonexh, London 


Jung, 1954 


Valves and Electronics... 


No 
finer names 
in an ever widening 


field... 


OSRAM VALVES 
Receiving Valves 
Transmitting Valves and 
Industrial Valves 


G.E.C. ELECTRONIC DEVICES 
Transistors 
Silicon Diodes 
Germanium Diodes 
Cathode Ray Tubes 
Miniature Neon Indicators 
Voltage Stabiliser Tubes 
Geiger Miller Tubes 
Photoelectric Cells 


Barretters 


THE GENERAL ELECTRIC COMPANY LIMITED, MAGNET HOUSE, KINGSWAY, LONDON, W.C.¢ 


— OSCILLATORS —— 


WIRELESS WorLD 


EDDYSTONE 


MODEL 


June, 1954 


— 


TIGR 


V.H.F. COMMUNICATIONS RECEIVER 


FREQUENCY RANGE 19 Mc/s. 


A.C. operation. 110-250 volts. 40-60 cycles. 


Dimensions !6}in. x 15in. x 82in. 
Weight 60ib. 


to 


165 Mc/s. 


Excellent 
selectivity. 


Accurate re-setting and ease of handling. 


CONTINUOUS COVERAGE 


Highly efficient signal frequency circuits. 
Substantial diecast rotary coil turret. 


frequency’ stability and 


High sensitivity and excellent signal-to- 
noise ratio. 


High quality push-pull output. 
For AM, FM, NFM and CW Signals. 


Robust 
reliability. 


“ s ” 
circuit. 


Preferred type valves. 


construction and outstanding 


Meter. Noise Limiter. Muting 


Finest workmanship throughout. 


PLEASE WRITE FOR FULL SPECIFICATION TO THE MANUFACTURERS 


STRATTON & CO. LTD., ALVECHURCH ROAD, BIRMINGHAM, 31 


W ADDITIONS 
lo 


ANGE 


TYPE HO/SO0 GIVING 500 MILLIWATTS OUTPUT 


HHAKHHHHH 


Hifi 


TYPE HO/S0OO GIVING 5 WATTS OUTPUT 


Extra large Scales fitted giving close 
Accuracy Frequency Reading. 

Scale Calibration Accuracy of 1%. 
Supplied in 3 Standard Frequency Ranges. 
Low Distortion Factor. 

Minimum Hum Level. 

Output Voltmeter Fitted. 

Built-in Attenuator. 

High and Low Impedance Output. 

New type Sloping Instrument Panel. 


Send for details immediately 
iii ° . oe 


Insist on 
Look for the Registered Trade Mark 


DERRY &T., BRIERLEY HILL, 
¢ STAFFS. Telephone: Briertey Hill 7604 


HHHHHHHHE 


—AMPLIFIERS 


EW ADDITIONS 
lo 


ANGE 


PA25W GIVING 25 WATTS OUTPUT 
PA7SW GIVING 75 WATTS OUTPUT 


Type HIFI-PA 25W Portable Amplifier. 
Type HIFI-PA 7SW Portable Amplifier. 

2 Smereplens Faders, 

2 Gramophone Faders. 

Bass and Treble Controls. 

High Output with Low Distortion Factor. 
Standard Low & High Output Impedances. 
Visual Output Indicator. 
Fitted with the latest 


type Sloping 
Control Panel. 


Send for details immediately 


Insist on 
Look for the Registered Trade Mark 


DERRY 6&T., BRIERLEY HILL, 
STAFFS. Telephone: Briertey Hill 7604 


MAGNETIC MATERIALS _ Extensive 
research and manufacturing facilities have established 
Mullard as the leading producers of magnetic materials. 
They were the first, for example, to introduce Ferroxcube, the 
world’s most efficient magnetic ferrite; ‘ Ticonal’ anisotropic 
permanent magnets, renowned for their high stability and high 
energy output; and Magnadur, an entirely new type of 
permanent magnet with the insulating properties of a ceramic. 
The wealth of experience gained from these developments is 
available to all users of magnetic materials through the Mullard 
advisory service. An enquiry to the address below will put a 
team of specialised engineers at your disposal. 


Mullard —_Ferroxcube ‘TICONAL’ PERMANENT MAGNETS - MAGNADUR (Formerly Ferroxdure) 


being extruded into 


rods for H.F. cores. PERMANENT MAGNETS - FERROXCUBE MAGNETIC CORE MATERIAL 


MULLARD LTD., COMPONENT DIVISION, CENTURY HOUSE, SHAPTESBURY AVENUE, LONDON, W.C.2 
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PREMIER RADIO CO. 


B. H. MORRIS & CO. (RADIO) LTD. EST. 40 YRS. 


(Dept W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271 


MAY BE BUILT FOR The NEW 
£31°19°7 qm PREMIER TELEVISOR 


(plus cost of CRT) 


Brief Technica! Details are as follows 
20 valves (plus tube) Superhet Receiver, tunable from 40-68 Mc's 
without coil or core changing. Wide Angle scanning Flyback EHT 
giving 14kV, Duomag Focaliser, permanent magnet focussing with 
simple picture centring adjustments, suitable for any I7in. or |4in 
wide angle Tube, may also be used with a I2in. Tube with very minor 
modifications 


VIS'ON CIRCUIT Common RF Amplifier single valve frequency 
changer, two IF stages; Video Detector and Noise Limiter followed by 
special type of Video Output Valve. ALL COILS PRE-TUNED 
ASSURING ACCURATE ALIGNMENT AND EXCELLENT BAND- 
WIDTH, 


SOUND CIRCUIT Coupling from anode of frequency changer 
two IF stages, Double Diode Triode detector and first LF Amplifier, 
Diode Noise Limiter and Beam type Output Valve, feeding a 10in 
Speaker. ALL COILS PRE-TUNED. 

TIME BASES 2 vaive sync. Separator, giving very firm lock and 
excellent interlace 


LINE TIME BASE Blocking Oscillator using a pentode driving a 
high efficiency output stage comprising Ferroxcube Cored Output 
Transformer with Booster Diode 

FRAME TIME BASE Blocking Oscillator driving a Beam Output 
Valve coupled through a Transformer to the high efficiency FERROX 
CUBE Cored Scanning Coils 

POWER PACK Double wound Mains Transformer supplying al! 
L.T. and H.T, using two full-wave Rectifiers 


THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING COMPLETELY ISOLATED FROM THE MAINS BY A DOUBLE 
Ue Cuat Gotben TRANSFORMER. ALL PRESET CONTROLS CAN BE ADJUSTED FROM THE FRONT, MAKING SETTING 


The Televisor may be constructed in 5 easy stages: (1) Vision, (2) Time Base, (3) Sound, (4) Power Pack, (5) Final Assembly. Each stage is fully 
covered in the Instruction Book, which includes layout, circuit diagrams and point-to-point wiring instructions. The Instruction Book also includes 
full details for converting existing Premier Magnetic Televisors for use with modern wide angle tubes. All components are individually priced 
Console Cabinets in figured walnut can be supplied for the avove receiver 
ata ccet of £/3/10/-, plus 21/- packing and carriage, as previously advertised, 


The PREMIER De Luxe !> OD] 8240/2) 83) 0)85 MAGNETIC TAPE RECORDER KIT 


Including ALL parts, Valves, Portable Cabinet, 8in.Loudspeaker, Tape- ~~ 
Table,Reel of ‘Scotch Boy’ Tape and Rewind Spool, and Microphone. PRICE 37.4.0 


Carr 
& Ine 


Instruction book 3/6 Post Free. 


THE 7-VALVE AMPLIFIER IS SPECIALLY DES:GNED 
FOR HIGH QUALITY REPRODUCTION 


Brief specification: VALVE LINE-UP: EF37A First Stage, 6SL7 
Second Stage and Tone Control 6V6 Output 6X5 Pertifier: VTSCI 
Bias and Erase Oscillator: 7193 Record Le e! Amplifier; 6U5 Magic 
Eye Secord Level indicator, OUTPUT: 4 Watts. FREQUENCY 
RANGE: 50 «.p.s. to 9,000 ¢c p.s. CONTROLS: Volume; Record 
Playback Switch; Treble Boost; Bass Boost—on/off, 


MICROPHONE : Crystal —epecially designe r Premier by famous manufacturer 


SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW 
AMPLIFIER KIT (including Sin. Speaker) £11 O Oplus5/+ pke./carr 
AMPLIFIER (already built, wired and tested) £14 15 O plus 7/6 pkg 
LANE TAPE TABLE & REWIND SPOOL £17 10 0 plus 7/6 pkg. 
PORTABLE CABINET (rexine covered) £4 19 6 plus 5/- pke./ 
MICROPHONE 22.19 6 plus 1/- pkg. 


REEL OF NEW M.C.-2-I1I * SCOTCH BOY '' TAPE 
(1,2001t.) 


£115 O plus 1/- pkg. /carr. 
% INSTRUCTIONAL BOOKLET cnt ohoabs cate Ge 


This is credited if a complete kit of the Tape Recorder is ordered. 


Supplied completely assembled 39 GNS, 
Plus i gn. Pkg. & Carr. 


TERMS OF BUSINESS: Cash with order or C.O.D. over £1. Please 
add 1/- for Post Orders under 10/-, 1/6 under 40/-, unless otherwise s tated. 


ONLY A FEW LEFT! 


THE 4-VALVE ‘ UPERHET 
FAMOUS . SOBELL’ TABLE RECEIVER 
M. & L. WAVEBANDS 


ip: 1257, 35L6 
ransportable and 
ng to 

nt em 

Bb attractive 


Brown 


Carrying handle vorated in design Por 5 


salt 6 
Plus Pig./carr./Ine 


Fully covered by Manufacturer's Guarantee 


1124 RECEIVER UNITS | 


Contains atx new es a ae 
corer 


Range 30 to 40 Me/« 
wy chanwer), tat) “4 
ivehob.ers, A ap Terving cuna, 
vot Me ter Mica Vulerier ane Mook 
jformer, 2 Weetertor WNG and 

way +-Dank «witel with loag spinedte 
oa] stigh tly sulled, 7 6 
© 24)- plus 3/6 / 


A 4-watt AMPLIFIER KIT 
tl > way 
<. . -) 


thing for 

°4-10-0 

, = = 

plus 2/6 

Postage & Pack. 
Valve line-up 6SL7, 6V6 and 6X65. FOR 
A.C. MAINS 200250 VOLTS. The twin 
triode 6SL7 is used for pre-amplification 
and also for a comprehensive tone cont-ol 
circuit, which includes two very wide 
range and continuously variable tone con- 
trols for bass and treble. The output Valve 
is of the beam type and feeds 4 watts into a 
specially designed output Transformer which 
is suitable for either 3 ohm or 15 ohm Speakers 
Negative feed-back is applied from the second- 
ary of the output Transformer over the whole 
Amplifier to the input stage giving an excellent 
frequency response. Due to the high gain and 
wide range tone controls any type of pick-up 
may be used Suitable Speakers are listed 
below. Overall size 9 x 7 x Sin. Instruction 
Book with Wiring Diagrams and Priced 
Stock List |- post paid. Price of Amplifier 
complete, tested and ready for use £5.5.0 
Postage and packing 36 extra. 


T.V. PRE-AMPLIFIER 
208A using 2-VRY1 valves suitable 


19/6 


Amplifier Unit Type 


r operation op London frequeacy. Brand 


new. Plus 1/6 pkg. and carr 


HIGH QUALITY RADIOGRAM CHASSIS 


A nited quantity of these Chassis which were produced 
a leading manufacturer of quality Radiograms are 
ilable 

45 valve Superhet circuit utilises the fol- 

wing Valves 6KSG—Frequency Changer, 688G— 

IF Amplifier, Detector and AVC, 681L7G—Pickup 

Amplifier and AF Amplifier, 1V6G-—Beam Power Ouput 

Tetrode, 5Z40-—ful Rectifier 

A special! Gramophone Pre-amplification circuit is need 

giving very high gain on any type of Pickup 

utinuously variable Tone Cortrol 
tuning scale measures ilin. x Shin 

Chassis measures L4jin. « Sin. x Sin. The Chassis was 

lesigned to fitinto a Radiogram costing 


£13.19.6 


POWER SUPPLY 
UNIT 


wavebar 


wave 


neluded is 4 
arge horizonta 


9. 
plus 5/- packing 


Our specia! price is and carriage 


rporating utput 


ynamecting the Power Pack to the Re- 
eiver are included The 6V4 output stage complete 


with Output Transformer and 4)in. speaker is built 
inte the unit. Price £5/5/-, plus 5/- packing and carriages 


output 
Jones plugs for « 


CORRECT ASPECT WHITE 
Rubber Mask—Round or Fiat 


8/6 Sin. 
16/11 15in. 


WIRELESS WORLD 


METERS 
Large stocks available, a few of which are enumerated 
below 
Full Seale Seale Externa! 
xth Dimensions Movement 


R.F Thermo 
’. Thermo 
’. Therme 


—~ 
POUD~1ODH~2WI2 
@22022282880 


“(4 BUILD 


¢ THE NEW FREMI:R TRF RECEIVER 


for £5.15.0 


. « which is less than half to-da;'s price 


The cirewit is the jatest type TRE 
Metal Rectifiers for opertion on 
Mains Waveband es 


naing % Valves and 
werge ie 1su/550 om 
medium wave and S0/7.000 metres on 
The Dial ie illuminated and the Vaive 
GK7—H.F. Pentaie  637—Detector and 6V6 
The attractive Cabinets to house the 
H2in. tong, jin. high, Spin, deep, enn be canting 
either WALAUT of IVORY BAKELITE of WOOD 


below is an example 
of the excellent value we offer 


1 Cabinet and 1/6 
Back (choive of a4 
Baketiteineither 4a 
Ivory or Walnut 
or Weel) 

2 Chasis TRE 

1 Oh eaeir Brackets 

i Drive Spindle 
(Kear lirive) 


Heveiver 


torive lirum 
Drive spring 
Drive Peonter 
Z-tewseel Pinas 
Promt Mlate 
ital Clye LA 
Dial Clipe RM 
ivuath = rive 
Cord Lote 


17/6 
3/9 

Od. 
1/6 34 
0 10 


TOTAL COST £1 
SPECIAL PRICE POR — ETE SECTION Pi 5/6 
Pliee peck ita need pre Lage 

Send |/- tor Seeman Booklet which 
includes layout, circuit diagram and 
point-to-point wiring instructions, aiso 
included is a2 complete stock list of 
individually priced components. 


64 


LOUDSPEAKERS 
ELAC—2jin. dia., Moving Coli, | 
PLESSEY—#in. dia. Moving Coll, % 
ELAC—3)jin. dia., Moving Coil. 3 
GOODMANS —sin. 
imp. 
ELAC—#in. dia., Moving Cot!, 3 ohms imp 
PLESSEY—-Sin. dia., Maine Energised, 3 ohne 
imp. (600 ohms Geld) with Pentode Trans 
former . 
PLESSEY—*in. dia., Maines Energized 
imp. (600 ohme fleid) 
PLESSEY —10in. dia. Moving Cot 
GOODMANS—1!2in. dia., Moving Col! 
Plas 5/- packing and carriage 
VITAVOX—Kiz/20 i2in, dia., Moving 
15 ohms imp 
Plus 5/- 


ohm imp 
ohme imp 
ohms imp 


dia,, Moving Coil, 3 ohms 


22/6 

19/6 

23/6 
15 ohme 


£38 


Col! 


@11/11 


3 ohms 


5 ohme imp 


packing ‘and carriage 
~ SPECIAL OFFER 
A 12in. TRUVOX P.M. SPEAKER 


(2-3 ohm Voice Coil) 
These are brand new ic Maker's Carton 
Pine 2/6 Phe and Carr 


Por only 


476 


PREMIER RADIO COMPANY 


WHY PAY MORE ? 
WILLIAMSON AMPLIFIER KIT 1578. 
pilus 7/4 poet, ke, & ine 

wumiete and al! components are 


£4.4.0 


author’ a apec.:. 3.4 ohms ame 


MAINS TRANSTORMER SP475A 9 win 


wititwnal 6.3 9. 3 a. andl capatne of supply: 
ing an extra 60 mA. for I’re-amp. or Peeder £3 7 6 


Unity 
——MANUFACTURER’S SURPLUS STOCK. 


5-VALVE SUPERHET 
RADIO RECEIVER 
CHASSIS muilt te 
heh «tandants enmr 
ing cnality recention 
sPRC tat ATIONS:— 


7 4. 
7¥4,3 WAVEBANDS 
Long, mediam and 
CONTROLA Tunt 
wave change, volume tene contro 
n/offGirm Position on Switch, Pick-up ant Sxten 
sion Speaker Rockets incorporated. Fer as. on 200 
2 se, DIMENSIONS: Length t4jin 
height Hi fin, width 4jia. Distance between control: 
left te right from edge of chassis: tin 
‘in,, Ajin., to, Plas 5/- pee. carr. ine, £7.19.6 
The above Receiver less Speaker and Output Trane 
former A suitable 10in. Moving Coll Speaker and 
Output Transformer can be «applied at QO/- extra 


AUTO TRANSFORMERS 650 WATTS 


a ty Output 0- yr 4 eaten “a 7/6 
‘te. Pinel Pr 


PREMIER VARIABLE IMPEDANCE 
“ MATCHMAKER” M.0.15 OUTPUT 
TRANSFORMER 
Designed to meet the demand for an efficient variabic 
retic Output Transformer. 1) ratios from 19) 1 to Ro: y 
al) centre tipped aod can be weed to match any out ut 

either single. or push-pull Clase “A "ANI 

or 8B te any tow impedance epeerh coil or 
combination thereof Primary Inductance 60 veuries 
1) watte audio 100 mA, Price 45/+ 


ACCUMULATORS 
10 amp. (by famuus maker) 4/1 

olt 16 amp 5 i 

MINIATURE TUNING CONDENSERS 

2-gang .0005 mfd. with trimmers 6/9 

FILAMENT Mya y may os 

(input 230 v. AA 
shrouded 


Output 12 v, at | amp 


BATTERY CHARGERS... 
20-26) ¥. AC Willcharge 2 ¥ 
Rattery at | amp Housed in strong metal casing 
Vin shed in Green hammered en. Size’ Gin 
tong, Shin. wide, Shin. bigh 
OQuerenteed t2 mths, The - 
above unit te manufactured 
bv PREMIER and and doer 
not contain Extiovt 


components Plus 39 6 


2h postand oke 
BATTERY CHARGER KITS 
Allincorporate metairectifiers, Tr 
or 20/20 ~ AA 
Cat. No 
2002 Charges * volt accumulator at 1 amp. 
Res «tance, supplied to charge 2 ¥ 
acctunulator > . 
2004 Charges 2. 6 and 12 ¥. accumulators at | amp 


MICROPHONES. 


Cot! High 
Hand Mike @6/6/- 


v. and Iv v, Car 


_. 


ormere are suitable 
cycle mains 


19/6 
22/6 


LUSTRAPROR® Moving 
ol Type’ 25/19/46 

RONETTE ‘ryeta!l Mike tyre Aad Filter Celllneert 

High imped. Ball Tyne: @9/2 

CRYSTAL MICROPHONE “hatherme: 2AD56 

sliy recommended. @2/19/6 

above 10/6 and 17/6 

ACOS. High impedance Crysta! Microphone. type 36-1 


Impedance 


Paperi- 
Table stands lor al) the 


25/- 
ACOS, High impedance Crysta: Microphone, type 33-1 
£2/10/-. 
ACOS.' MIC 40° impedance Crystal Micronhone, £2/10/-. 
(This Microphone can be used as cither Hand or Desk type) 


CRYSTAL HAND MICROPHONE 
High (mpedaace Racelient frequency reaponse, light 
weight tiives very high quality reeuite when used with 
tape reo Tr, amplified for any type of P.A rent 
Complete with screen lead aad plag plus 1/6 Pkg. & Carr 
Price 20/6. 


CRYSTAL MICROPHONE 
An entirely — eryeta! microphone whieh can be 
ealely used on A.C. High 
No background noi# 
Ville for tape 


“really natorai tone = The ides 
wire aod sound projectors Price 22/6. 


WIRELESS WorRLD 


PREMIER RADIO COMPANY 


Limited supplies of C.R. yuess RECTIFIERS 


VCRSI7C rype Kaya E.H.T. Pencil Type 8.T.C 


Famous Manufacturer’s Surplus of 


ANTI - INTERFERENCE AERIALS 


offered at a fraction of original cost 


~a 


hin. picture This tube 
replacement for the VCRY 
VORSI7 Guatar r 
yicture 


J- Pius 2/6 pkg., carr 
VeRsié 
Gin. biue picture. Heater volte 4 ALL BRAND 
Anode 4 Ky Jn manufactorers NEW 
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18. VALVES FOR A.C. MAINS-OPERATED F.M./A.M. RECEIVERS 


Following the decision to adopt frequency modulation for 
the British V.H.F. sound broadcasts in Band II (87.5 to 
100 Mc/s), attention will be focussed on the design and 
construction of receivers which, whilst designed for F.M. 
reception, can also operate on the existing A.M. wavebands. 
The accompanying table shows how six recently developed 


Mullard valves may be arranged in a receiver for F.M./A.M. 
operation with an A.C. mains supply. Each of these valves 
has a B9A (noval) base and a heater voltage of 6.3 V. By 
the use of suitable switching arrangements it is possible 
for some of the valves to perform different functions during 
F.M. and A.M. reception. 


VALVE TYPE 


FUNCTION 


F.M. OPERATION 


A.M. OPERATION 


ECC8S Triode | 
Triode 2 


R.F. amplifier — 


Additive mixer 


ECHSBI Heptode 
Triode 


Ist 1.F. amplifier 


Mixer 
Local oscillator 


2nd |.F, amplifier 


\.F. amplifier 


Diode | 


EABC80 Diodes 2 & 3 


Triode 


Ratio detector 
A.F. amplifier 


Detector 


A.F. amplifier 


Power amplifier 


Power amplifier 


Rectifier 


Rectifier 


ECC85 Double Triode. Consisting of two identical triodes 
with separate cathodes, the ECC85 is designed for use in the 
“front-end” stage of an F.M. receiver at V.H.F. One section 
is used as a self-oscillating additive mixer and this is 
preceded by the other section which functions as a low-noise 
R.F, amplifier. The presence of the R.F. amplifier ensures 
that oscillator radiation from the aerial is low. With the 
ECC85, which has been designed with extensive screening 
between the two sections, the radiation is reduced to an 
acceptable amount, being less than with earlier double 
triodes. The use of a triode as R.F. amplifier has the added 
_ advantage of a lower noise level combined with higher slope 
than would be obtained with multi-grid valves. 
ECHS8! Triode Heptode. For A.M. reception the ECH81 
can be used in the conventional type of triode-heptode 
frequency changer input circuit. The two sections have 
entirely separate electrode structures thus enabling the 
heptode section to provide the first stage of I.F. amplifica- 
tion with F.M. operation. 
EF85 Variable-mu High-slope Pentode. This valve can be 
used as an I.F. amplifier for both F.M. and A.M. reception 
since it combines the high slope required for amplification 
of the F.M. signals with the variable-mu characteristics 


desirable for A.M. operation in conjunction with the ECH81 
as frequency changer. 

EABC80 Triple Diode Triode. One of the three diodes if 
the EABCS80 has a separate cathode, the remaining two 
diodes and the triode sharing the other cathode. With this 
construction it is possible to use this valve in a ratio detector 
circuit in which two diodes with separate cathode are re- 
quired. In addition these two diodes have been designed 
with low internal impedances (approx. 200 Q) whose ratio 
never exceeds 1.5. The third diode is used in A.M. reception 
as a conventional detector and generator of A.G.C. voltages. 
The triode section of this valve is suitable for use as an 
A.F. amplifier, its characteristics being similar to the triode 
section of the Mullard EBC41. 

EL84 Output Pentode. This output pentode, which is 
already familiar to amplifier designers, has a maximum 
anode dissipation of 12W. It has been specially designed to 
provide the low distortion required for high-fidelity applica- 
tions such as V.H.F. sound broadcasting using F.M. 

EZ80 Full-wave Rectifier. The EZ80, an indirectly-heated 
full wave rectifier, can supply a maximum output current of 
90 mA. It is therefore suitable for use in a combined 
F.M./A.M. receiver using the range of valves listed above. 
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New Licences 


. 
‘\' E have long thought the broadcast sound and 
vision receiving licences issued by the Post Office 
to be queer documents. Nearly 10 years ago, we 
protested that some of the provisions of the sound 
licence were unduly restrictive. As a result a few 
changes were made, but fewer than we would have 
liked. There still remain clauses that must be a 
source of minor annoyance to the very few people 
who trouble to read the licences, and, at the same 
time, have a dislike of unwarranted bureaucratic 
“ bossiness.” 

For example, on what grounds does the Post- 
master-General forbid a direct connection between 
mains and aerial? A deplorable practice, admittedly, 
but surely a matter for the P.M.G.’s colleague the 
Minister of Health, who may have the expense of 
treating transgressors for shock under the National 
Health Service. Perhaps, however, this clause is 
intended rather as a recommendation than a veto; 
the warning that the licence does not confer authority 
to infringe copyright is rather more forthright but 
surely equally irrelevant. A gun licence does not 
warn the holder against using the weapon for, say, 
felonious wounding. 

Several of the apparently irrelevant clauses of the 
broadcast licences are perpetuated in the large crop 
of new radio licences recently issued by the Post- 
master-General which are summarized elsewhere in 
this issue. No doubt these relatively harmless things 
are done in drafting by over-cautious officials whose 
main object is to protect their department from 
possible litigation. There are also several apparent 
anomalies, particularly in the matter of charges, 
between one class of licence and another. Why, for 
instance, should a single ambulance vehicle, equipped 
with radio-telephony for expediting its journeys of 
mercy, pay £3 a year, while a whole police communi- 
cation network, with an unlimited number of stations, 
pays only £2? 

The charge for one new type of licence seems 
altogether excessive, and will, we hope, be revised. 
This is the Hotels licence, for which it is apparently 
proposed to charge, for sound broadcast reception, 
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a fee of £1, plus £1 a year for each room installed. 
For television the fee is £3 plus £3. We should 
imagine that only the luxury hotel could afford to 
pay these charges. 


Shared Television Masts 


So far as competitive television is concerned, there 
is only one point on which the political parties are 
agreed: this is that the aerials of the Independent 
Television Authority, if it comes into existence, 
should be corried on the masts of the B.B.C.’s pre- 
sent stations. What the B.B.C. itself thinks of this 
proposal, incidentally, is not stated. 

At first sight the idea seems technically to have 
everything in its favour. The existing B.B.C. main 
stations were planned to give the most economical 
coverage of the densely populated areas, and it is 
doubtful if better sites could be chosen. For the 
viewer there is a distinct advantage in having both 
the B.B.C. and the I.T.A. transmissions radiated 
from the same point. This would allow combina- 
tion receiving aerials to be used, pointed in the same 
direction. With separate transmitter sites, most 
viewers would have to erect more clumsy, unsightly 
and costly aerials. Where neighbours share a 
chimney stack, an impossible situation might arise. 

All the B.B.C. “standard” stations have Band II 
slot aerials, for future use in sound broadcasting, 
occupying the top 100ft of the mast. It should be 
technically possible to interlace a high-gain Band III 
television aerial with the slot system, but, if this 
proved unexpectedly difficult, the portion of the 
mast immediately below the slotted section might be 
used without excessive loss of range. 

On the masts of the five lower-power B.B.C. 
stations to be erected shortly provision has been 
made for Band III aerials, and there seems no 
technical reason why they should not be used by the 
L.T.A. If enough Band III channels could be freed 
for both B.B.C. and LT-.A. programmes, the two 
services could be “ diplexed” to a common aerial. 
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Colour Television 6n 405 Lines 


Demonstration of Compatible Systems for British Standards 


Was the Television Advisory Committee issued 
their first report in 1953 they suggested that a com- 
patible colour television system for Britain could be 
achieved by an adaptation of the American N.T.S.C. 
system,* with the colour signal transmitted outside the 
normal video band, either in an adjacent clear space 
or in part of any already-occupied adjacent channel. 
This method, of course, requires more bandwidth 
than the normal N.T.S.C. system, where the colour 
signal is transmitted within the same band as the 
monochrome signal. It has the great advantage, how- 
ever, that the colour signal cannot interfere with the 
monochrome signal and produce a pattern of crawling 
white dots on the screens of black-and-white receivers. 
In zhis respect it is more compatible than the normal 
N.T.S.C. system—although the T.A.C.’s interpretation 
of compatibility suggests that the colour signal should 
be kept within the same band as the monochrome 
signal. The possible application of this “adjacent 
channel” system to British television has already been 
discussed in Wireless World.t 

The idea has now been tried out on an experimental 


* Wireless World, Nov. 1953, p. 524 
+ Wireless World, Dec. 1953, p. 599 
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SUBCARRIER MONOCHROME COLOUR 


Fig. |. Frequency characteristics of (a) N.T.S.C.-type signal 
adopted to British standards and (b) “ adjacent channel ”’ 
signal. The dip in the monochrome characteristic at (a) 
represents filtering to remove colour-signal interference. 
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Fig. 2. Showing how the standard 405-line waveform is 
modified to carry the extra colour information in the 
N.T.S.C.-type system using a sub-carrier. 
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basis by Marconi’s, and recently in London they gave 
a demonstration of it on a 405-line closed-circuit 
television system. At the same time a demonstration 
was given of a straightforward adaptation of the 
normal N.T.S.C. system to British standards, and it 
should be mentioned here that Marconi’s were really 
presenting the two systems for comparison purposes : 
they were not advocating cither one or the other. 
Comparisons could be made between the resultant 
pictures as they appeared on colour monitors and on 
ordinary black-and-white commercial receivers. It 
was also possible to see the effects of different band- 
widths in the channels conveying the colour informa- 
tion. The subjects televised were live scenes, both 
indoor and outdoor, a colour film and some still colour 
transparencies. On the same evening as the demon- 
stration, L. C. Jesty, of Marconi’s, discussed some 
of the technical points in a lecture to the Institution 
of Electronics. 

The frequency characteristic of the “adjacent 
channel” type of colour transmission is shown in Fig. 
l(b) alongside that of N.T.S.C.-type signal at (a). In 
both cases the brightness information is transmitted in 
the full 3-Mc/s bandwidth and provides the ordinary 
black-and-white picture for existing receivers. The 
remaining information, hue and saturation, appears at 
the transmitting end in the form of two colour- 
difference signals, which are modulated on to two 
components of a carrier frequency displaced 90 deg 
in phase. In the wide-band system (b) this carrier is 
transmitted outside of the monochrome signal, 
whereas in the N.T.S.C.-type system (a) it takes the 
form of a sub-carrier (actually 2.6578125 Mc/s) on the 
main signal, so that the colour information is trans- 
mitted within the monochrome 3-Mc/s band. Fig. 2 
shows how the standard 405-line waveform is adapted 
to the N.T.S.C. type of signal. It will be noted that 
the peak-white/sync-pulse ratio has been reduced 
from 70/30 to 60/30 to accommodate (partially) the 
positive excursions of the colour sub-carrier. In 
addition, the back porch of the sync pulse carries a 
short burst of sub-carrier frequency which is used for 
synchronizing the homodyne colour-signal detectors in 
the receiver. 

It was clear from the demonstration that the 
adjacent-channel system (b) gave better colour 
pictures than the N.T.S.C. type of system, and on 
the screens of the ordinary black-and-white receivers 
there was no sign of an interference pattern. Another 
point in its favour, mentioned by Mr. Jesty in his 
lecture, was that it would make for simpler and less 
expensive receivers than those required for the 
N.T.S.C. system. For possible colour transmissions 
in Bands IV and V the extra bandwidth required 
would not present any difficulties (the T.A.C. having 
already proposed that channel widths of 7.5 Mc/s 
should be made available to stations). On Bands I 
and III, however, it would be necessary, as Mr. Jesty 
pointed out, to make the colour signal of one station 
overlap the monochrome signal of the station in the 
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adjacent channel.** The cross-talk between them 
would probably be troublesome in fringe areas, but 
it could possibly be overcome by the use of directional 
aerials. 

At the demonstration comparisons could also be 
made between two possible methods of presenting the 
colour pictures, namely the R.C.A. tri-colour cathode- 
ray tubett and a triple-tube projection system using 
optical combination of primary-colour images. Most 
observers agreed that the tri-colour tube gave the 
better pictures, both in colour rendering and defini- 
tion. This was in spite of the fact (mentioned by Mr. 
Jesty) that in the R.C.A. tube the pattern of mask- 
holes and dots is liable to cause an interference 
pattern when interacting with our 405 scanning lines. 
Moreover, it seems that R.C.A., in order to avoid this 
beat effect with their 525-line structure, have made 
the pattern of holes and dots a good deal coarser than 
would otherwise be desirable, and as a result the 
definition of the tube is limited to about 250 lines. 

The live scenes in the demonstration were televised 
by a new type of camera which uses only two pick-up 
tubes as compared with the three tubes in the R.C.A. 
colour camera. This represents an important step 
towards the ultimate aim of a single-tube camera. The 
principle of operation takes advantage of the fact that 
the eye is not able to see colour in fine detail, and 
in this way the camera is well adapted to the trans- 
mission systems (Fig. 1), which both make use of the 
same peculiarity. One pick-up tube produces a 
normal-definition monochrome picture of 3-Mc/s 
bandwidth while the other is arranged to give two 


** Wireless World, Nov. 1953, p. 509. 
+t Wireless World, May 1954, p. 242. 


Monochrome Television 


AT another recent demonstration by Marconi’s a 
new camera for monochrome television, the Marconi 
Mark III, was shown in operation on a closed circuit. 
It can be used with either the 3-in or the new 4}-in 
English Electric image orthicon,* and in the demon- 
stration the latter was employed. 

As shown in the photograph, the camera has a four- 
lens turret, the lens in the lower left corner being the 
operative one. A control of light intensity is provided 
by means of discs in the turret, one of which carries a 
number of fixed filters and the other of which provides 
a continuous control of light transmission. Partly 
because of the placing of the tube and its coils to one 
side of the apparatus, and partly because of the use 
of electronic temperature control of certain windings, 
it has been possible to dispense with a blower for 
cooling. 

The viewfinder is of the electronic type and is in a 
separate unit pivoted to the top of the camera. It is 
possible, therefore, to tilt the camera to any angle and 
yet keep the viewfinder in a position convenient to 
the operator. 

The camera is designed for the 405, 525 and 625-line 
systems and with the 4}-in tube is claimed to give an 
output signal/noise ratio of better than 40db. The 
sensitivity is such that for the best picture an incidental 
illumination of 10—20ft candles is needed with an 
f/5.6 aperture. The power consumption is 1.5kVA 

* Wireless World, May 1954. p. 225 
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low-definition colour signals, actually the red and blue 
primary-colour components. These are obtained by 
means of a filter consisting of alternate red and blue 
stripes arranged at right angles to the scanning lines. 
The green component is not required because it is not 
transmitted separately in the Fig. 1 systems but 
derived at the receiving end by subtracting the red 
and blue signals from the monochrome signal (which, 
of course, contains all three colour components). 

This arrangement is obviously more economical 
than the three-tube type of camera, which produces 
red, green and blue colour-component signals of 
normal definition and combines them to form the 
monochrome signal, using only the red and blue 
outputs to provide the information for the transmitted 
colour signal (which does not need the full definition 
in any case). It also has advantages over the single- 
tube type of camera, which uses a very fine-pitch 
colour grid on the pick-up tube with red, green and 
blue stripes at right angles to the scanning lines. With 
this the pitch of the colour grid has to be about three 
times the definition of the equivalent monochrome 
picture, so that red, green and blue colour-component 
signals can be obtained for each individual picture 
element. By contrast, the two-colour grid in the 
Marconi camera is much coarser and gives exactly 
half the definition of the equivalent monochrome 
picture (1.5 Mc/s) since this is all that is required for 
colour information in the transmission system. An- 
other advantage of the two-tube arrangement is that 
because the two-colour image is of low definition it 
does not have to be so accurately registered with the 
green image (contained in the monochrome picture) 
as in the three-tube camera, where all three images are 
of normal definition. 


Camera 


and the camera weighs 140 lb and measures only 17} in. 
high by 15} in. wide by 26} in. deep. 

A new flying-spot film scanner was also demon- 
strated and is suitable for 50- or 60-c/s frame frequen- 
cies. Scanning is effected with the film stationary and 
the film is pulled down during the frame flyback period 
of some | msec. It is the ingenious mechanical arrange- 
ment which permits this extremely rapid pull down 
that constitutes the main new feature of the scanner. 
The present model is for 16-mm film and for standard 
2-in. by 2-in. miniature slides. 
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European Television Exchange ¢ 


Radio Exports * 


International Television 


A FURTHER STAGE in the organization of the 
series of eighteen relays of television programmes 
between eight European countries for June and July 
was reached in Brussels early in May. 

At the invitation of the European Broadcasting 
Union, which is co-ordinating the relays, the 
engineers and programme officials of the various 
broadcasting authorities met the technicians of the 
teiecommunications administrations who will be 
responsible for the provision of cable links. The tem- 
porary radio links and the standards conversion 
centres will be the responsibility of the broadcasting 
authorities. 

The telecommunications administrations have to 
provide a complicated network of international tele- 
phone circuits for: (1) programme sounds and com- 
mentaries in different languages; (2) operational 
instructions between administrations; and (3) connec- 
ting the national control points with the international 
co-ordination centre being set up at Lille. 


Show News 


THE DEMAND for space at the National Radio 
Show to be held at Earl’s Court, London, from August 
25th to September 4th, has been greater than at any 
time since the war, with the result that it may be 
necessary to reduce the amount of space devoted to 
All three 
Services will be participating this year and the scope 
of the Technical Training Display—introduced two 
years ago—will be enlarged. Incidentally, the Radio 
Industry Council has issued a booklet on careers in 
radio and electronics which is available on request. 

With seven different sources of television pro- 
grammes available for piping to the stands, receivers 
will be able to be demonstrated outside the normal 
B.B.C. transmitting hours. In addition a signal will 
also be available for demonstrating Band-III receivers 
and convertors 


Earl’s Court Plans *¢ Increased 


Cable & Wireless Jubilee 


Increased Exports 


RADIO EXPORTS set up a new record in March 
with a total value of just over £2,800,000. Direct 
exports of communications equipment, broadcast trans- 
mitters, radar and other navigational aids and elec- 
tronic equipment for industry accounted for £1.3M. 
This figure does not include equipment installed in 
exported ships and aircraft. 

The March figure brought the total for the first 
quarter of the year to £6.9M. 


C. & W. Jubilee 


“THE cable engineers and the wireless engineers 
of the past have been replaced by a new generation 
of telecommunication engineers, conversant with the 
strong points of each method,” writes Maj. Gen. L. B. 
Nicholls, chairman of Cable & Wireless, Ltd., in a 
booklet entitled “World-Wide Communication” 
issued to mark the company’s silver jubilee. Brief 
explanations are given in the 40-page booklet of the 
methods employed to send messages and illustrations 
over the company’s 114 W/T circuits, 85 R/T circuits, 
18 radio phototelegraphy circuits and 150,000 miles of 
submarine cable. 

In the section dealing with development and pro- 
duction work carried on at Radio House, reference is 
made to the development of the double current cable 
code (DCCC). This system enables two separate 
channels of communication to be sent over a single 
radio path. The signals of the two tape transmitters 
are fed alternately into a common sending unit and 
converted to DCCC. It can also be used as an auto- 
matic repetition system in bad operating conditions. 


Patent Office Library 


AN EXTENSION to the Patent Office Library in 
Chancery Lane, London, W.C.2, recently opened to 
the public, provides immediate access to over 3,500 
scientific and technical periodicals published since 

1920. Hitherto, much of this material 
has been available only on request. 
Another important addition to the 
library is the provision of a section for 
bibliographies and extracts. 

The library remains open to the 
public until 9 p.m. on Mondays to 
Fridays and until 5 p.m. on Saturdays. 


OPERATIONAL TRAINING. To provide 
radar training for Merchant Navy naviga- 
tion officers under operational conditions 
the Sir John Cass College, London, has put 
into commission this |12-ft. motor yacht. 
It has classroom accommodation for 20 
students and is equipped with Marconi and 
Decca radar, Decca navigators, Kelvin- 
Hughes echo-sounders and Marconi d.f. 
and radio-telephone gear. The radar 
observer courses in “Sir john Cass"’ last 
a fortnight. 
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Radio Expedites Goods Collection 


AN interesting experiment is being conducted in 
Leicester by British Road Services with the object of 
improving the collection of goods from traders’ 
premises. Three parcels vans are equipped with 
v.h.f. radio telephones and messages and instructions 
reaching the depot from traders requiring urgent col- 
lection can be passed on to the radio-equipped van 
nearest the premises concerned. This obviates the 
delay in waiting for a van to become available or of 
sending one specially from the depot. 

Vans are equipped with 3-watt Pye sets and the 
traffic control station, which is located on a tall build- 
ing and remotely controlled, has a 15-watt set. 
Amplitude modulation is used. 


PERSONALITIES 


The new post of chief engineer of the Communications 
Division of Marconi’s W.T. Co., has been accepted by 
C. Gillam, who has been with the company since 1930. 
In 1942, he took over responsibility for aerial designs 
and became chief of the Aerial Design and Systems 
Planning Group on its formation in 1948, in which 
capacity he was responsible for the design of aerials and 
associated equipment for communications, broadcasting 
and television. His contributions to Wireless World 
include articles on the Wrotham aerial system. 


N. C. STAMFORD. C. GILLAM. 


N. C. Stamford, M.Sc., M.LE.E., recently appointed 
education officer of the Institution of Electrical Engineers 
in succession to W. H. Taylor (sce below), was lecturer 
in electrical engineering in the University of Manchester 
from 1933 to 1944. In that year he was appointed 
principal of Marconi College, with additional responsi- 
bility for education and training in Marconi’s W.T. 
Company. He og a oy became deputy education 
and training officer to the British Electricity Authority. 


W. H. Taylor, B.Sc., A.M.LE.E., recently appointed 
controller of Education and Personnel Services to the 
General Electric Company, was education officer of the 
Institution of Electrical Engineers for six years from 1947. 


Dr. Alfred N. Goldsmith, a co-founder and director 
of the Institute of Radio Engineers, has relinquished 
the editorship of the Proceedings of the I.R.E., which 
he has held since 1913. In recognition of his services 
he has been appointed Editor Emeritus and given the 
Founder’s award. He is succeeded by John R. Pierce. 


Richard Arbib, managing director of Multicore 
Solders, is on a two-months’ tour of the U.S.A. and 
has visited the Chicago Radio Parts Show (May 
17th-20th). The British Industries Corporation, dis- 
tributors for a number of U.K. manufacturers, including 
Multicore, had a stand at the Chicago show. 
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Sir Arthur Fleming, C.B.E., D.Eng., Hon.M.1L.E.E., 
who was director of research and education with Metro- 
politan-Vickers for many years before assuming a similar 
position with the parent company, Associated Electrical 
Industries, has received the honorary degree of Doctor 
of Law of Manchester University. 


Col. J. Reading, M.B.E., B.Sc.(Eng.), M.LE.E., an 
assistant engineer-in-chief, Post Office, has been appointed 
chairman of the council of the Institution of Post Office 
Electrical Engineers and of the board of editors of the 
institution’s journal. He was for many years secretary 
of the institution. Col. Reading joined the equipment 
branch of the Engineering Department of the Post Office 
in 1925 and returned to the Post Office in 1946 after war 
service. He was for some time chief signals officer at 
the War Office. 

E. D. Hart, M.A., A.Inst.P., A.M.1.E.E., who was for 
many years with Marconi Instruments, and, since 1952, 
has been head of the Technical Department of Mullard’s 
equipment division, has been appointed deputy director 
of the Scientific Instrument Manufacturers’ Association. 
He is chairman of the Joint Advisory Committee on 
Radio Communication and Radar Measuring Instru- 
ments set up by R.C.E.E.A., R.E.C.M.F. and S.1.M.A. 
The new secretary of S.I.M.A., following Mr. Peacock’s 
resignation (see below), is Miss G. Moss, B.A., 
formerly clerk to the council. 


A. G. Peacock, B.Sc., A.Inst.P., has resigned the secre- 
taryship of the Scientific Instrument Manufacturers’ Asso- 
ciation and has joined the board of Mervyn Instruments, 
manufacturers of scientific and industrial electronic 
equipment, of St. John’s, Woking, Surrey. He is perhaps 
best known as the honorary exhibition secretary of the 
Physical Society. 

P. A. Thorogood, G4KD, has accepted the invitation 
of the Radio Society of Great Britain to organize the 
eighth Amateur Radio Exhibition which is to be held 
at the Royal Hotel, Woburn Place, London, W.C.1, from 
November 24th to 27th. Mr. Thorogood, who has 
organized the Electrical Engineers’ (A.S.E.E.) Exhibi- 
tions, is chairman of the London u.h.f. group of the 
R.S.G.B. 

C. E. Hay has been appointed by Communication 
Systems, Ltd., to fill the newly-established post of tech- 
nical director. He has been transferred from the parent 
organization, Automatic Telephone and Electric Com- 
pany, which he joined in 1945 from the Ministry of 
Aircraft Production. 


G. W. Cussans, flying radio officer with the British 
Overseas Airways Corporation, has been elected chair- 
man of the Radio Officers’ Union for 1954. He was a 
sea-going operator with Marconi Marine before joining 
Imperial Airways (predecessor of B.O.A.C.) in 1936, 
From 1945 to 1948 he was senior instructor at Hythe, 
Southampton. 


OUR AUTHORS 


D. N. Corfield, whose article on valves for Bands III, 
IV and V appears in this issue, spent a short period in 
the research laboratories of Ericsson Telephones before 
going to Standard Telephones and Cables in 1927, where 
he was concerned with carrier telephones and repeater 


equipment. He was for four years chief engineer of the 
subsidiary company Kolster-Brandes and since the war 
has been in charge of the Brimar Valve Application 
Department. Mr. Corfield is a member of the committee 
responsible for building the Television Society’s u.h.f 
405-line transmitter installed at Norwood. He has been 
active as an amateur transmitter, GSCD, since 1923. 


Charles B. Bovill, who reviews in this issue the develop- 
ment of the French 819-line television system, has been 
working in France for some time on the Decca Navigator 
chain of stations. He has been with Decca since 1946. 
His radio career began in 1933 when he joined the Gramo- 
phone Company on the development of broadcast 
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receivers. In 1936 he went to the Air Ministry Aero- 
nautical Inspection Directorate Radio Department and 
two years later joined Marconi’s Aircraft Division acting 
as liaison engineer between the company and Coastal and 
Bomber Commands of the R.A.F. In 1942 he was com- 
missioned in the R.A.F.V.R. and was officer in charge 
of the Air Operational Research Group of the Inter- 
Services Research Bureau 


H. G. M. Spratt, contributor of the article in this 
issue On magnetic recording tape, was, until recently, 
manager of the Magnetic Tapes Division of the 
Minnesota Mining and Manufacturing Company. Prior 
to that he was for a short time assistant chief engineer 
at Marconi Instruments and during the war was engaged 
on radio and radar in the Ministry of Supply. For 
seven years before the war Mr. Spratt worked on the 
development of high-definition television at E.M.I. and 
Philco. He started his career as a heavy enginee 
designing motors and generators 


OBITUARY 


J. E. Nickless, M.IL.E.E. (G2KT), who was for fifty 
years with Bullers, Ltd., and was the company’s technical 
adviser on radio components (he retired in 1948), died at 
the age of 75 on May 2nd. He was well known in amateur 
circles and was a vice-president of the Southend and 
District Radio Society 


IN BRIEF 


Broadcast Receiving Licences current in Great Britain 
and Northern Ireland at the end of March totalled 
13,436,793, including 3,248,892 for television and 226,667 
for car radio. The month’s increases were 75,868 for 
television, 7,631 for sound only and 3,158 for sets fitted 
in cars. 

Physical Society Show.—Both exhibitors and visitors 
to the Physical Society’s annual exhibition will welcome 
the proposal to hold next year’s exhibition in a larger 
hall. In spite of the co-operation of the governors of 
Imperial College, the growing interest in the show has 
made the space available at the college inadequate. It 
is expected that the 1955 exhibition will be held in the 
Royal Horticultural Hail, London, S.W.1, towards the 
end of April 


1954 Amateur Show.—lIt has been decided by the Radio 
Society of Great Britain to hold the eighth Amateur Radio 
Exhibition at the Royal Hotel, Woburn Place, London, 
W.C.1, from November 24th to 27th. The emphasis will 
be on “ transistors and emergency equipment for portable 
and mobile use.” 


Electrical “ Noise.”—A five-day summer school on 
the theory of electrical conduction and noise will be held 
at the Centre for Continued Studies, Primrose Hill, Selly 
Oak, Birmingham, 29, from September 27th to October 
Ist. Particulars of the course, for which the fee is £5 
(excluding meals and accommodation), can be obtained 
from the Director of Extra-Mural Studies, The University, 
Edmund Street, Birmingham, 3 

Electronics in Industry.—Some typical applications of 
electronics to mechanical handling equipment will be 
shown and, in some cases, demonstrated by a few of the 
200 exhibitors at the Mechanical Handling Exhibition, 
which opens at Olympia on June 9th for eleven days 
Among the organizations known to be featuring electronic 
control gear are:—-The British Electrical Development 
Associaton, B.T-H., English Electric and Goring Kerr 
A preview of the exhibition will be given in the June issue 
of Mechanical Handling which is organizing the show. 


Home Service Coverage has been further improved by 
the installation of two permanent 2-kW transmitters at 
Scarborough, Yorks (1151 kc/s), and Ramsgate, Kent 


(1484 kc/s). They replace temporary transmitters which 
have been in use for some time. 
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Wireless Dinner Club.—At the annual general meeting 
and dinner of the British Wireless Dinner Club, which 
has a membership of 500, Maj. Gen. C. H. H. Vulliamy, 
C.B., D.S.O., was elected president in succession to 
A. V-M. C. W. Nutting, C.B.E., D.S.C. The new vice- 
president is H. Bishop, C.B.E., director of technical ser- 
vices, B.B.C. 

Ten-Year Index.—The annual indexes to the four parts 
of the Proceedings of the Institution of Electrical 
Engineers for the years 1942-1951 have been collated and 
published as a collective index by the Institution. In 
addition to indexing every author, speakers in discussions 
and every key word in the titles of papers, the ten-year 
index includes a subject index in which titles of papers 
are collected under forty broad headings. The 500-page 
index costs 25s 


INDUSTRIAL NEWS 


Transmitters for three television stations (both vision 
and sound), with associated aerial systems, have been 
ordered from Marconi’s by the Danish broadcasting 
authority. They are to be installed at Copenhagen, 
Odense and Aarhus. The 625-line vision transmitters 
are to be amplitude-modulated while f.m. will be used for 
sound, 

Cable Ship Radio.—The new cable ship Recorder 
3,300 tons) for Cable & Wireless, Ltd., which was 
recently launched at Newcastle-upon-Tyne, will be 
equipped with Kelvin-Hughes radar and echo-sounders 
and Marconi radio-communication and sound amplifying 
gear 

B.B.C. and British Movietonews used Leevers-Rich 
magnetic recording gear when covering the Royal 
Australasian Tour. The recorders used by Movietonews 
are fitted with a synchronizing device, which, by means of 
a pulse recorded on the tape during the filming, ensures 
that when the tape is transcribed to the film perfect 
synchronism with the picture will be maintained. 


“ Navigator,” the demonstration motor yacht of the 
Decca Company, is on a two-months’ cruise of North 
European ports. She is equipped with the three types 
of radar (45, 12 and 159B) and the latest Decca 
Navigator (Mark V), which is capable of receiving the 
transmissions from nine chains working on different 
frequencies. Some 3,200 radar installations for 780 ship- 
owners plus installations in vessels of the Royal Navy 
and 25 Commonwealth and foreign navies, have been 
undertaken by Decca. Navigator installations now total 
over 2,200 

South African Enquiry.—W. L. Procter (Pry.), Ltd., of 
63, Strand Street, Cape Town, distributors of high- 
fidelity radio and audio equipment and components would 
like to receive catalogues from British manufacturers. 
Their London representatives are: William Dunn & 
Company, Ltd., 12-15, Finsbury Circus, London, E.C.2. 


Clare Instrument Company, of Rickmansworth, Herts, 
which was recently formed by J. de Gruchy, has opened 
a London office at 39, Victoria Street, S.W.1 (Tel.: Abbey 
1816). A multirange instrument incorporating the 
principles of protection described by Mr. de Gruchy in 
our September, 1953 issue, will be produced by the 
company 

The Engineering Division of International Aeradio, 
Ltd., has moved from Bovingdon Airport to new premises 
adjoining the I.A.L. Printing and Publishing Division at 
Hayes Road, Southall, Middlesex (Tel.: Southall 2411). 


Aerialite, Ltd., has opened a sixth depot—at 19, Blyths- 
wood Street, Glasgow, C.2. (Tel.: Central 2299.) 

Radio-communication equipment and navigational aids 
are to be installed by Marconi Marine in the six vessels 
being built for the fleet of the Sugar Line, Ltd. Marconi 
equipment is also to be installed in the Union-Castle 
Line’s new 7,450-ton motorship Tintagel Castle and the 
9,000-ton motor tanker Regent Royal of the Regent 
Petroleum Tankship Company. 
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French 
Television 
Progress 


Plans for Extending 


the Service 


By CHARLES BOVILL, 
A.M.LE.E., M.Brit.1.R.E. 


‘ 

, ee three years ago it was unusual to see a 
television aerial in France, although there were 
regular broadcasts from stations in Paris and Lille. 
To-day, however, aerials are to be seen on the roof- 
tops of very many houses, both in the towns and in 
the country, and even the smallest radio shops display 
television sets for sale. 

The sudden increase in the popularity of this form 
of entertainment is generally considered to be largely 
due to the success of the Coronation relay, which 
was seen by millions of French people, very many 
of whom had never seen or been previously interested 
in television. Another factor which has stimulated 
interest is the very good quality of the 819-line system, 
which is now the established French standard. 
French people have appreciated the fact that this 
is a very high definition system which cannot be 
superseded for some years to come, and they feel 
that a receiver can be invested in without danger 
of it becoming out of date. Moreover, the close 
spacing of the lines enables very pleasing pictures 
to be obtained from large-screen tubes. 

When the 819-line system was first proposed it 
was looked upon as a dangerous step to take and 
technicians were apprehensive on account of the many 
problems which its use incurred. One of the main 
difficulties anticipated was serious phase distortion 
in the system due to the wide bandwidth which the 
high-definition system employs. This can occur in 
many parts of the chain between the studios and the 
transmitter aerial. It is therefore greatly to the credit 
of the engineers concerned, both in the Radiodiffusion 
Television Frangaise and in the French radio industry, 
that the difficulties have been largely overcome by the 
use of ingenious phasing networks, negative feedback 
arrangements and other techniques, many of which 
have their origin in radar engineering. In the latest 
transmitters being built in France, correction is 
applied at the final modulator stage of the trans- 
mitter, an M-derived filter being used for the purpose. 

Probably the most critical part of a wide-band 
television system is in the coaxial cable from the 
studio to the transmitter. In the case of the Paris 
station this is relatively long and undoubtedly some 
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The 819-line test card used by La Radiodiffusion Television 
Francaise. 


phase distortion occurs in it. French television 
experts state that the best way of judging the amount 
of phase distortion which occurs in the coaxial, and 
also the best way of seeing how good the 819-line 
system can be, is to view from signals transmitted 
from the Lille station. At this station, a Lille studio 
broadcast, which involves negligible coaxial cable 
transmission, can be compared with a relayed pro- 
gramme from Paris which must pass through the long 
coaxial cable from the studio to the transmitter. 
This comparative test indicates that if the coaxial 
cable technique can be improved there is very little 
wrong with the 819-line system. 


Frequency Sharing Troubles 


An unexpected problem was met last winter as a 
result of anomalous propagation conditions which 
caused interference to reception on the 185.25-Mc/s 
frequency shared by the Paris and Lille transmitters. 
This was overcome by using the offsetting technique 
which detunes the two transmitters by half the line 
frequency, here about 10kc/s. The technique was 
originally developed in the U.S.A. and is now in 
general use for overcoming the difficulties of operating 
television stations on common frequencies. To under- 
stand the principle of the system, consider first the 
situation that occurs with perfectly synchronized 
transmitters. Under these conditions, when there is 
zero frequency difference between the carriers, there 
will appear at many reception points a second picture 
which will resemble the well-known “ghost image.” 
The appearance of the unwanted picture must clearly 
depend upon the relative phase of the two signals at 
the receiving aerial, Thus, even with perfect syn- 
chronization of carrier frequencies, there will be 
many localities where reception must be unsatis- 
factory. 

Under practical conditions it is almost impossible 
to achieve perfect frequency synchronization as there 
must be some wandering of the frequencies of the two 
carriers. At the receiver detector this frequency 
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Pair of 30-cm relay aerials with electromagnetic lenses, 
built by Cie Generale de Telegraphie Sans Fil. 


Television relay station in the Paris-Strasbourg chain at 
Dabo |a Hoube in the Jura, constructed by Cie Generale de 
Telegraphie Sans Fil. 


wandering is translated into a heterodyne effect which 
appears on the screen of the receiver as a series of 
horizontal bars moving up and down. This effect 
takes place under conditions of a much greater ratio 
of wanted-to-unwanted signal and at ranges from the 
unwanted signal transmitter which are far in excess 
of those where the form of ghost image is seen. It 
is therefore an effect which can be most objectionable 
when even a very small interfering signal is present, 
such as occurs with abnormal propagation conditions. 
Furthermore, it cannot be eliminated by such simple 
expedients as orientation of the receiving aerial. 

The problem of the “venetian blind effect,” as it 
is so aptly called, led to the development of the offset 
system in the following way. Under conditions of 
a small frequency difference between two carriers 
there are only a few horizontal bars and the cycles 
of the beat between the two carriers appear as 
positively and negatively interfering pictures. As 
the difference between the carrier frequencies is 
increased the beat interference pattern becomes one 
of thin lines which is very much less annoying to the 
viewer. At the same time the odd and even lines 
have interfering images of opposite polarity’ which 
are cancelled out by the integrating effect of the eye 
at norm.al viewing distance. The critical offset fre- 
quency will be half the line frequency (10 kc/s with 
the 819-line system) to achieve the best all-round 
result. In order that the offset system can function 
correctly, it is of course necessary to maintain highly 
stable frequency control at the transmitters, which 
are working on what is virtually a common wave- 
length. Practical tests have indicated that a total 
frequency excursion of up to 2 kc/s, inclusive of both 
transmitters, is permissible without objectionable 
interference effects at the receiver. In the case of the 


Paris and Lille transmitters this means that a frequency 
stability to within one part of 200,000 is required. 


Eiffel Tower Installation 


The value of the famous Eiffel Tower to radio has 
always been considerable from the time that Ducretet 
sent the first message from its summit in 1898. The 
massive aerials which for so many years hung from 
its top gallery to anchor points on the Champ de 
Mars, and which were used for time signals, have 
now been removed, and the Eiffel Tower is almost 
exclusively used for television work, for which it is 
an ideal transmission site. The 1,000ft elevation of 
the aerials is unique and enables the signals radiated 
to have an unobstructed path over a very large area. 
Not only does it allow the outside broadcast vans to 
work from considerable distances away, but it also 
enables relays to be installed which feed the subsidiary 
stations at Lille and at Strasbourg. 

The Paris-Lille relay has been in operation for some 
time now, but the one to Strasbourg is more recent. 
It begins with a 3-cm link to Meudon, where the first 
of ten relay stations is located. From here the 
remainder of the links operate on a wavelength of 
30 cm. The total length of the relay to Strasbourg is 
about 280 miles. 

At present the Eiffel Tower transmitter radiates 
12 kW and the equipment is housed in the top of the 
tower. A new transmitter is now being installed 
which will enable 150 kW to be radiated, and this will 
be housed at the base of the tower. The output of 
this transmitter and also that of the sound transmitter 
will be connected to a “ diplexer,” and thence through 
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Simple indoor television aerial with folded dipole and 
adjustable director on a marble base. 


Typical television receiving aerial for the 819-line system 
made by Radio Industrie. 


a single balanced feeder, over 1,000ft long, to a 
turnstile aerial on top of the mast, which will radiate 
both vision and sound signals. The total loss in the 
feeder will be of the order of 30 per cent. The exist- 
ing transmitter is modulated at the final stage, but the 
high-power equipment will be modulated at low level. 
When the new transmitter is installed the old one 
will be removed from the top of the Tower and set 
up as a standby at the base. 

These changes to the station will doubtless be wel- 
comed by the engineers who operate the equipment, 
as throughout the winter they have to mount the last 
570ft of the tower on foot to the transmitter room, 
since the hydraulic lifts, installed many years ago, 
become unserviceable in cold weather. 

Following upon the success of the present high- 
definition transmitters, further expansion is being 
carried out, and in the near future new stations will 
be put into service at Lyon and at Marseilles, and a 
200-kW station is being planned for Alsace. In the 
meantime the aerial mast at the Strasbourg station is 
being doubled in height in order to increase the field 
strength in the fringe areas. 

The expansion of French television is intended to 
be in two stages. In the first stage more small relays 
will be built to serve thickly populated districts, such 
stations being satellites to the main stations. It is 
intended to have “branch lines” off the main relay 
chain from Paris to Strasbourg which will feed relays 
at Nancy, Reims and Amiens. The main station 
at Lyon will have a satellite to cover the lower part 
of the Rhéne Valley, and the Marseilles station will 
have satellites at Toulon and at Nice to cover the 
south-east coast of France, where the population is 
relatively dense. 

The ultimate plan, which was agreed upon in prin- 
ciple at the international conference at Stockholm in 
1952, is for almost complete coverage of France. 
Owing to the topography of the country, which in- 
cludes two major mountainous regions, there will be 
a requirement for a total of 45 stations. The 
implementation of this plan must depend largely upon 
funds granted by the Government and from the 
revenue from licences. At present the French tele- 
vision licence costs 4,350 francs, which is the equiva- 
lent of slightly more than £4 6s. 

The French television authorities are fully aware 
of the geographical importance of France for interna- 
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tional television relays, and their plans are centred 
round Strasbourg as the hub of European television 
relays. In the plan proposed, transmissions from Ger- 
many, Switzerland and Italy would enter France at 
Strasbourg and from there be relayed on to Paris and 
London. A radio link from Strasbourg to Paris is 
already being built, and the “inward” relay stations 
will occupy the same sites as the “outward” relay 
stations from Paris to Strasbourg. 

In eastern France there are many localities where 
several programmes can be picked up, including the 
local programme. As there is a difference between 
the French standard and the European standard, as 
used in Germany and Switzerland, special receivers 
are needed—not only for the difference between the 
819- and 625-line transmissions and their attendant 
variation in black-level percentage, but also the sound 
section of the receiver must be capable of receiving 
a.m. or f.m. signals. One manufacturer is marketing 
a receiver of this type aptly named the “ Stras- 
bourg,” since in this town the Baden Baden trans- 
mitter can provide adequate signal strength. On the 
other hand, the first privately owned television station 
in Europe, at Saarbriicken, is using the French 819- 
line standard. 

The station to be built for Monte Carlo, which will 
also be privately owned, will naturally use the French 
standard, and will probably be providing a regular 
programme for the Riviera by the end of the year. 
Both the Monte Carlo and Saarbriicken stations will 
transmit on frequencies in the 200-Mc/s band. 


Indoor Receiving Aerials 


Reception of the high-definition programmes has 
not presented many difficulties, and the normal folded 
dipole with a reflector and one or two directors is 
the most popular type in use. This aerial provides 
the 10-Mc/s bandwidth required and it is coupled 
to the receiver by a 72-ohm unbalanced coaxial cable. 
Very many receivers now operate from indoor aerials 
in the Paris region, and such aerials are becoming 
increasingly popular since on the 1}-metre wave- 
length a dipole aerial is of small enough dimensions 
to be made up as an attractive ornament. For the 
fringe areas these aerials are supplied with a self-con- 
tained pre-amplifier which gives 20 db gain. Inter- 
ference from motor cars is markedly less on the 185- 
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Mc/s transmissions than on the 46-Mc/s transmis- 
sion, which puts out the programme on the old 441- 
line standard in Paris. 

Although France was criticized very strongly by 
other countries in Europe for adopting the 819-line 
standard and breaking away from the so-called Euro- 
pean standard of 625 lines, recent events and rebroad- 
casts, such as the epoch-making Coronation relay, 
have shown that definition conversion can be carried 
out very satisfactorily and without noticeable detri- 
ment to picture quality. Once such techniques are 
perfected the international exchange of programmes 
becomes possible, and the question of standardization 
becomes of secondary importance, since, by the very 


nature of the wavelengths used for television, interna- 
tional reception must always depend upon local 
rebroadcasts, except in isolated cases, for which 
“ multi-standard” receivers of the type already 
described are available. However, this raises the deli- 
cate matter of the necessity for standardization for 
television systems, which is better left alone, not only 
by the French. 

Let it suffice to conclude with a word of admiration 
for General Leschi, the Technical Director La Radio- 
diffusion Television Francaise for having the courage 
to adopt and to try the high-definition system, and 
for the French radio industry for supporting it by 
technical development and making it a success. 


Magnetic Recording Tape 


Measurement of Coercivity and Remanence 


By H. G. M. B.Se., M.LE.E. 


SPRATT, 


I. a recent paper’ on magnetic-tape recording it 
was clearly shown that, despite the use of h.f. bias, 
which subjects the tape to several magnetization 
cycles as it passes the recording head, a truly sym- 
metrical hysteresis loop is seldom, if ever, reached 
before the tape has left the field. At the same time 
confirmation was provided of the fact, well known in 
practice, that the optimum bias current lies well 
below the saturation level. A valid measurement of 
coercivity or remanence, however, implies the use of 
a hysteresis loop which is both symmetrical and ex- 
tends up to complete saturation in both directions of 
magnetization. Indeed, quite apart from the standard 
definitions of these quantities, measurements made 
under any other conditions would be difficult to 
repeat and useless for comparison purposes. It 
might therefore be assumed that such measurements 
were not only irrelevant but actually misleading 
when attempting to assess tape quality. Experience 
shows, however, that knowledge of these quantities 
is of considerable value in predicting performance, 
while the curves from which they are obtained may 
yield additional pointers to behaviour. 

In what follows it is proposed to describe the most 
convenient method of measuring coercivity and 
remanence and to indicate the additional information 
to be derived from the curves. Before doing so, how- 
ever, the practical importance of these two quantities 
will be briefly discussed. 

In the sphere of magnetic recording the term 
“ coercivity” is undoubtedly the better known of the 
two. This is because it is common practice for manu- 
facturers to describe their tapes as + of low, medium 
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or high coercivity, an excellent idea, marred unfor- 
tunately by some confusion as to what constitutes 
medium and what high. Low-coercivity tapes, rather 
less popular now than in the past, have values extend- 
ing up to 150 oersteds and are characterized by low 
optimum bias currents, easy erasure and relatively 
poor frequency response. High-coercivity tapes, with 
coercivity values extending from about 320 oersteds 
upwards, have exactly the opposite characteristics and 
are in little demand except for special purposes. 
Medium-coercivity tapes have coercivities ranging 
from 220 to 320 oersteds and combine most of the 
virtues of the other two types without their draw- 
backs. In practical usage other variables such as 
mechanical defects and differences in the perform- 
ance characteristics of recording equipments can 
easily mask the slight but definite difference resulting 
from a 10 per cent change in coercivity, e.g., from 230 
to 255 oersteds. Nevertheless, an accuracy of 
measurement within this percentage is essential for 
comparison purposes. 

Remanence values have far less significance for the 
user than those of coercivity. This is slightly illogical 
since he is certainly interested in sensitivity and un- 
distorted output capacity, quantities which are 
dependent upon remanence. Actually knowledge of 
the remanent flux is more useful still, since total flux, 
not flux density, determines sensitivity and coating 
thickness does vary from tape to tape. The bulk of 
tapes have remanence values lying within the range 
400 and 900 gauss. 

The necessity for a symmetrical hysteresis loop 
when measuring coercivity or remanence rules out 
completely the use of a static or point-to-point plotted 
B-H curve and demands a dynamic test obtained by 
applying a steady alternating magnetizing force to 
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Fig. I, 
differential curve of flux density (dB/dt). 


the tape specimen. The resulting hysteresis loop 
will then be of the form shown in Fig 1 where the 
significant values are the magnetizing force OC or 
OF (the coercivity) and the flux density, OB or OE 
the remanence). Obviously in a dynamic test these 
quantities can be determined only by reading them 
off a presentation of the loop on a cathode-ray 
oscilloscope. 

[lo provide such a presentation we must clearly 
have available a voltage proportional to H for apply- 
ing to the X-plates and one proportional to B for the 
Y-plates. As will appear later the first is easily ob- 
tained, the second not so easily. There is, however, 
no difficulty in providing a voltage proportional to 
dB/dt, the time differential of B, and one recognized 
procedure, which will be followed here, for obtaining 
a voltage proportional to B is to take the dB/dt 
value and integrate it. The integral is, however, less 
accurate than the differential from which it was ob- 
tained as will appear later. Apart from that, the 
coercivity value can be read off the differential curve 

if it is shown—equally well and, moreover, this 
curve will reveal variations and 
abnormalities completely hidden 
in the integrated curve. 

In Fig 2 are shown both the 
integrated curve, i.e., the hysteresis 
loop again, and the differential 
curve. The pronounced peaks 
appearing in the latter obviously 
correspond to the points of 
greatest slope in the hysteresis 
loop Visual inspection shows, 
however, that these points of 


Typical hysteresis loop under steady state a.c. conditions and (right) Fig. 2. Hysteresis curve together with the time 


considered. If we have an air-cooled solenoid whose 
length is large and whose winding depth is small 
compared with its diameter and feed it from an a. 
source, say the 50 c/s mains, the instantaneous flux 
density in the neighbourhood of the centre will be 
uniform and proportional to the magnetizing current. 
A small search coil placed in this region with its axis 
parallel to that of the solenoid will accordingly have 
an output voltage which is proportional to the rate 
of change of this flux density and hence to that of 
the magnetizing current. If now we place a sample 
length of magnetic tape inside the search coil, the 
output voltage will increase as a result of the 
magnetization of the tape. This voltage value is of 
little use to us as it stands since we require, not the 
total voltage, but the increase only. To extract this 
difference a second identical search coil is placed 
near, but not too near, the first and connected in 
series opposition to it. In the absence of the tape 
the combined output of the two coils will be zero. 
This balance will, however, be upset by the insertion 
of the tape, the resulting voltage being that due solely 


Fig. 3. Mains transformer core, 
modified for use in magnetic 
tape measurements. 


greatest slope are the points 
where the loop cuts the H axis, 
i.e., the points giving the value of 
coercivity. Experience shows that 
the greatest slope always coincides 
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with this point for a homogeneous 
ferromagnetic material and is 


entirely unaffected by increasing 
the maximum value of H once 
that value has been raised to the 
saturating point. 

The design of equipment for 
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obtaining both differential and 
integrated curves will now be 
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to the induction in the tape. Theoretically, therefore, 
in order to present the differential curve on a 
cathode-ray tube, all that is needed is to apply this 
voltage to the Y-plate amplifier while a voltage pro- 
portional to the magnetizing current, obtained from 
the voltage drop across a resistance in series with the 
magnetizing winding, is applied to the X-plate 
amplifier. 


Practical Precautions 


In practice it is extremely difficult to design an 
air-cored solenoid to provide continuously the neces- 
sary alternating H of 1,000 oersteds maximum with- 
out overheating, but the use of an iron core with a 
large air gap will solve this problem. A core 
corresponding to the larger size of radio-receiver 
mains transformer is quite suitable provided the 
centre limb is cut away sufficiently to give the neces- 
sary gap and some of the inner laminations clipped 
back to form an aperture down which the tape can 
be threaded as indicated in Fig. 3. A tube of non- 
magnetic material of correct cross-section to accom- 
modate three or four samples of standard }in-wide 
tape is introduced into this aperture and the search 
coil, located in the air gap, surrounds it. The com- 
pensating or bucking coil is also placed in the gap but 
separated slightly from the first. If the closest pos- 
sible symmetry is desired, two identical apertures can 
be provided, equidistant from the centre line of the 
core, one for the tube and search coil, the other for 
the bucking coil. The magnetizing winding is wound 
on the two outside limbs of the core. 

The search coils should be as small as possible to 
ensure intimate linkage with the tape flux and uniform 
flux density across the coil. As, however, they must 
be wound with several hundreds of turns to provide 
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Fig. 4. 
meter. 


Circuit showing position of the balancing potentio- 


Fig.; . (a) Basic integra- 
tion circuit, (b) circuit 
giving zero phase error at 
the fundamental frequency. 


adequate sensitivity—and probably even then require 
the help of a pre-amplifier—a wire gauge of 48 to 50 
is essential. The leads from the coils must be closely 
twisted together to prevent stray pick-up and taken to 
a terminal panel some few inches away from the core. 

It is too much to hope that, even if initial balance 
between the coils is achieved by adjustment of turns, 
this balance will be maintained permanently. Accord- 
ingly, the leads from the two coils should be taken 
separately to the pre-amplifier, where a small adjust- 
ing potentiometer is provided as shown in Fig. 4. 
Adjustment for balance is made by raising the 
magnetizing current from zero to maximum with no 
tape in the unit and full gain in the Y-plate amplifier. 
Under these conditions there should be no vertical 
deflection of the trace. Actually, this is likely to prove 
a council of perfection, even with the help of the 
potentiometer, owing to slight deviations from 
180 degrees of phase between the coils. Final balance 
will be achieved either by adjustment of coil position 
or earthing point or the insertion of a piece of 
lamination into the gap near the compensating coil. 

As implied above, provision must be made for full 
control of the value of the magnetizing current, and 
this is best effected by driving the magnetizing coils 
from a Variac transformer. In order to permit earth- 
ing of these coils, an isolating transformer should also 
be included. 

The oscilloscope and its amplifiers should be 
checked for phase error, which will almost inevitably 
exist to some extent in the low-frequency range 
employed. A satisfactory test is to apply a 50 c/s 
voltage to the X-plates and at the same time a small 
fraction of the same voltage, derived from a resistance 
potentiometer, to the Y-plate amplifier. The 
appearance of a closed loop on the screen indicates 
phase shift in the amplifier and this must be reduced 
as far as possible by such means as increasing the 
values of bypass and coupling capacitors. The same 
procedure should then be carried out on the X-plate 
amplifier. As regards the type of oscilloscope, a 
double-beam tube is recommended because of the 
advantages to be gained by using the second trace as 
a marker. 


Integrating Networks 


As already explained, the hysteresis loop is obtained 
from the differential curve by integration and accord- 
ingly all that would appear necessary would be the 
insertion of an integrating network somewhere 
between the junction of the search coils and the 
Y-plates. In fact, care is needed in the choice of the 
network and as some loss of grain will certainly be 
involved, an additional stage of amplification will be 
required. The basic integrating network is the well- 
known RC combination shown in Fig. 5(a) but if it is 
used, the value of C will have to be made so large 
relative to R in order to avoid undue phase error that 
the insertion loss will exceed 40 db. This network, 
too, has the particular drawback of introducing a 
greater phase error for the fundamental frequency 
than for the harmonics, whereas the reverse is the 
lesser evil. The rather more elaborate network of 
Fig. 5(b) can be designed to give zero error at the 
fundamental frequency and only 0.3 degree at the 3rd 
harmonic for an attenuation not exceeding 25 db, 
and is therefore much more suitable for our purpose. 
Obviously the most convenient place for the integra- 
(Continued on page 267) 
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being reflected throughout the entire Brimar 
range. 


The 12AT7 is a very reliable frequency 
changer and is widely used in modern 
TV receivers, VHF and UHF com- 
munications equipment. It is also 
frequently employed in industrial equip- 
ment, computors, navigational aids and 
test equipment. 


Improved production methods, new and better 
assembly jigs, tighter control on the composition 
of materials, and the closer supervision of vital 
processes have resulted in valves with more 
uniform characteristics, greater mechanical 
strength and a higher standard of reliability 
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pick-up, the Goodmans Audiom 60 loud- 
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and Crossover.” 

. wrote P, WILSON in the “Gramophone”. 


Now Mr. Wilson is not only a well known tech- 
nical expert, but he is old enough to have become 
blasé, and yet here he is, admitting to a new 
experience—to a realism of record reproduction 
that has taken him aback. The record that 
prompted his comments was Decca’s version of 
the Beethoven Fifth. The HGP 39 pick-up (that 
small but vital link) was one of the acos Hi-g 


series. 
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tor and the additional stage of amplification is in the 
pre-amplifier, where arrangements can easily be made 
to switch both in and out as required. 

It now remains to discuss briefly the two curves 
which should, of course, be similar to those shown in 
Fig. 2. Provided Hmax. is sufficiently high to take the 
tape up into saturation, both remanence, OB or OE, 
and coercivity, OC or OF, can be read directly off the 
hysteresis loop. The coercivity can also be determined, 
and somewhat more accurately, from the differential 
curve by measuring the distance between the peaks 
and the B-axis. Provided all mains pick-up has been 
removed from the trace and the centring is frequently 
checked, no difficulty should be experienced in reading 
to an accuracy within 5 per cent. 

As suggested right at the beginning, the values of 
coercivity and remanence do not strictly apply to the 
conditions under which tape is normally used: never- 
theless they prove in practice extremely useful for 
comparison purposes. In much the same way the 
height of the peaks in the differential curve is worth 
noting. It represents the maximum value of the slope 
of the hysteresis loop and would accordingly be a 
direct measure of sensitivity if the operating curve 
extended to saturation as this does. Even so, in com- 
parison tests a high peak can infallibly be associated 
with a high sensitivity. It might also be expected that 
the degree of flatness of the top of the peak would 
indicate the undistorted output capacity of the tape. 
Unfortunately, on the normal cathode-ray tube the 
peaks are never sufficiently wide to show any sensible 
flatness on the top. 

Perhaps the most striking feature of the differential 
curve is its sensitiveness to inhomogeneity of the mag- 
netic material in the coating. If this coating contains 
two magnetic materials of different coercivities, it is 
very unlikely that the hysteresis loop will betray the 
fact. On the other hand it is equally unlikely that the 
differential curve will not. The presence of more than 


Fig. 6. Distortion of the differential curve due to inhomo- 
geneity of the magnetic material, 


one component will be revealed by either asymmetry 
of the peak or even possibly a subsidiary peak as 
shown in Fig. 6. 

It is doubtful whether all useful information 
extractable from the curves has been covered in this 
article. That must be left to the user’s experience and 
own particular interests. It only remains to point out 
that, the more elusive the detail sought, the greater the 
care needed in balancing the coils and eliminating the 
last traces of phase error and mains pick-up when 
the apparatus is finally set up. 
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Thyratron Inverter 
A Correction 


In the circuit of Fig. 7, p. 240, May issue, the top end 
of the 3-£2, 1-W resistor in the switching circuit rt 
go to the moving arm of the switch, and not to the “ 
contact 


Further Notes on the Midget 


Details of Chassis Layout and Circuit Additions for Long-wave Reception 


By Jj. L. 


Ti article gives constructional details of the 
receiver, theoretical aspects of which were 
described last month. Details are also given of a 
method of adding a long-wave band to the receiver, 
such a band being necessary because there are large 
areas of this country in which best reception of the 
Light Programme is provided by the B.B.C. long-wave 
transmitter on 200 kc/s. The photographs illustrating 
this article show the cabinet and method of chassis 
construction adopted by the author for the single and 
two-band versions and the full circuit diagram of the 
two-band receiver is given in Fig. 1. 

It was originally intended to use a long-wave band- 
pass filter employing two LC circuits coupled as on 
medium waves, but such an arrangement has a number 
of disadvantages. For example, it is necessary to have 
a tapping point on the second long-wave inductor to 
feed the crystal, and a change over switch is necessary 
to select the medium- or long-wave tapping point as 
desired. One would be extremely fortunate to obtain 
a commercial inductor with a suitably positioned 
tapping point and in general hand-wound coils would 
be used. Moreover, to give a pass band of approxi- 
mately 10 kc/s at 200 kc/s, a coupling coefficient of the 
order of 1/30 is necesssary and, if the long-wave 
inductors have a value of 2.2mH, the coupling 
transformer requires primary and secondary in- 
ductances of approximately 70uH. Though not 
impossible, it is difficult to wind by hand two inductors 
of this value on a small former although, of course, it 
would be fairly simple to do so using a dust-iron core 
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of the type used for medium-wave tuning inductors. 
If the long-wave coils have Q values of 100 (a typical 
practical value) a coupling coefficient of 1/30 is more 
than three times critical coupling and the frequency 
response has pronounced “‘ rabbit’s-ears.”” To avoid 
this, the coils can be damped by parallel resistors, but 
this reduces the gain. Thus, as pointed out in last 
month’s issue, the addition of the long-wave band is 
by no means as straightforward as might be imagined. 

It was considered unnecessary to go to the lengths 
detailed in the previous paragraph to obtain reception 
on a band containing so few signals, and a simple 
circuit was therefore sought which would permit the 
use of untapped commercial coils and would not 
require a coupling transformer. After some experi- 
menting, the method finally adopted is that shown in 
Fig. 2. The long-wave coils L, and L, are simply 
coupled by a small capacitor C,, between their ‘‘ hot ”’ 
ends ; although this circuit has the appearance of a 
bandpass filter it would be flattery to call it so. 

The inductor L, is very heavily damped by the 
detector which is effectively in parallel with it. This 
damping is more serious than on medium waves 
because, for a given Q, a long-wave coil has approxi- 
mately five times the dynamic resistance of a medium- 
wave coil. In fact the effective Q of L, is probably 
less than 1/6th of its nominal value because of detector 
damping. On the other hand L, is relatively un- 
damped, having only the anode a.c. resistance of V1 
(1 MQ) across it. When two coils of markedly 
different Q values are coupled, the resulting response 
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Fig. |. Complete circuit-diagram of the two-band receiver. 
(All resistors are 4-W unless otherwise stated.) 
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Sensitive T.R.F. Receiver 


bears little resemblance to the wanted flat-topped 
curve. The capacitor C,, is in effect a matching 
component and is used in much the same way as the 
coupling capacitor in the ‘‘ Modern Crystal Set” 
described by B. R. Bettridge in the September, 1951 
issue of Wireless World. 

The optimum value for C,, was found by experiment 
to be approximately 10pF. With this value the 
sensitivity of the receiver on long waves is of the same 
order as on medium waves and in the London area it 
was found possible to receive three signals including 
the Light Programme at good entertainment level. 

The method of waveband selection can be followed 
from Fig. 1; the long-wave coils L, and L, are 
connected in series with the medium-wave coils L, 
and L, respectively. In one position of the 2-pole 
2-way switch L, and L, are short-circuited to give 
medium-wave reception; in the other position the 
switch connects the coupling capacitor C,. between 
the ‘‘ hot’ ends of L, and L,. The coupling trans- 
former L,L, is in circuit on both wavebands, but it 
has negligible effect on the long-wave performance 
because the mutual inductance between the windings 
of the order of 1 »H) is so small compared with the 
inductance of L, and L, (approximately 2 mH). 

A minor modification found necessary in the long- 
wave receiver is the addition of a 0.001-yF capacitor 
C,, from V3 anode to earth. This is necessary to 
prevent instability at high settings of the volume 
control, the r.f. filtering being less effective than on 
medium waves. The trouble is due to the proximity 
of the anode lead of V3 to the tuning inductors and 
can be cured alternatively by screening the lead. 

In the original circuit the fixed vanes of one section 
of the tuning capacitor are at h.t. potential and, with 
the close vane spacing used in modern components, 
it was found that sparking tended to occur between 
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Fig. 2. Essential features of long-wave tuning arrangements. 


fixed and moving vanes at certain settings of the 
tuning capacitor, particularly when it was briskly 
rotated. This is avoided in the circuit of Fig. 1 by the 
inclusion of a 0.0l-uF capacitor C,,, the fixed vanes 
being earthed by the 4.7-MQ resistor R,,, which is 
too high to give appreciable damping of the tuned 


circuit. To prevent misalignment a similar com- 
ponent C,, is connected in series with the detector 
section of the tuning capacitor. These additional 
series capacitors cause approximately 5 per cent. 
reduction in the maximum capacitance of the tuning 
capacitors and increase the lowest frequency receivable 
on medium waves to approximately 580 kc/s. If the 
full frequency coverage is required, it can be obtained 
by increasing the number of turns on L, and L, to 60. 
Alternatively, curtailment of the band can be avoided 
by using larger capacitors (say 0.1-~F) for C,, and C,, 
but the smaller capacitors were used by the author to 
conserve space. 

A tendency has been noted in a receiver constructed 
to the circuit shown last month to oscillate at a very 
low frequency when tuned to a very strong signal and 
with a high volume control setting. The receiver 
does not always exhibit this behaviour and, when 
present, it occurs only on the strongest signals, 
disappearing on slight mistuning and on reducing the 
output volume. This has been traced to the variations 
in h.t. voltage which occur at high volume settings 
(the maximum undistorted output of the receiver is 
less than 1 watt). These variations affect the gain of 
earlier stages and set up steady oscillation. This 
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effect can be eliminated by connecting 
a small electrolytic capacitor (C,,) from 
V1 cathode to earth. Any capacitance 
greater than 2 uF is adequate and the 
voltage rating need not exceed 150 volts. 

The dial lamp is a 6,3-volt 0.3-amp. 
type operated from the L.t. winding of 
the mains transformer via a 10-0, 1-W 
resistor R,, which drops the voltage 
available at the lamp to approximately 
4. This reduces the brightness of the 
bulb, but the tuning scale is still 
adequately illuminated. The series re- 
sistor was included to give the bulb a 
long life; the author has used this tech- 
nique for some time and has some 
bulbs which are still giving satisfactory 
illumination after more than five years’ 
operation. 

The accompanying photographs 
illustrate the method of construction 
used by the author for the single- and 
two-band models, the additional components required 
for long-wave reception being indicated in dotted 
lines. The receiver is housed in a cabinet measuring 
5in < 5jin 114in (outside measurements). The 
chassis measures 34in lgin 104in, the front-to- 
back measurement being 1 inch smaller than the 
corresponding internal measurement of the cabinet, 
to leave room for the joudspeaker and the tuning drum 
drive. The chassis is spaced from the front of the 
cabinet by a folded piece of aluminium which supports 
the tuning capacitor, the tuning scale and the indicator 
lamp. 

To keep hum at a low level, the three valves are 
grouped at one end of the chassis and the mains 
transformer is mounted at the other, the intervening 
space on the top of the chassis being occupied by the 
rectifier, smoothing capacitors, output transformer 
and tuning capacitor. Under the chassis, almost all 
the components associated with V1, V2 and V3 are 
mounted on the valve-holder tags or on two 5-way 
tag strips mounted on either side of the line of valves. 
The 50-«F cathode decoupling capacitor C,, is, 
however, rather bulky and is secured to the tags of a 
7-way tag strip underneath the mains transformer. 


MAINS 
TRANSFORMER 


OUTPUT 
TRANSFORMER 


Rs (AGC 


Principal components mounted above the chassis. 


This tag strip also serves to terminate the L.t. winding 
and to support the resistor R,,. All the inductors and 
trimmers are located in the centre of the chassis near 
to the waveband switch. To facilitate alignment 
these are all adjustable from underneath the chassis. 
The a.g.c. control is mounted on the rear flange of the 
chassis and, when the chassis is in position in the 
cabinet, the adjusting screw projects through a hole 
in the back of the cabinet. A.g.c. can therefore be 
adjusted without removing the back from the cabinet. 
Once set, however, the a.g.c. control needs very little 
attention. The author’s receiver has been in use for 
several months and during that time there has been 
no need to touch this control. 

In the single-band model the three knobs control 
the volume, tuning and a rotary mains on-off switch, 
but in the two-band model the on-off switch is com- 
bined with the volume control and the third knob 
controls the miniature Yaxley-type waveband switch. 
This is a 3-pole, 2-way type of which two poles are used. 
The additional coils and trimmers required for long- 
wave reception are accommodated under the chassis 
near the waveband switch as shown in dotted lines. 
Fairly small components are necessary to fit into the 

space available and the trimmers are 
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a pair of miniature compression-type 
capacitors of 60-pF maximum capaci- 
tance mounted on a steel strip attached 
to the chassis by stand-off pillars. The 
long-wave coils are Osmor Type QA6. 

Long-wave alignment should be 
carried out after the receiver has been 
aligned for medium-wave reception 
as described in last month’s issue. 
Long-wave alignment should then be 
carried out in the following way. 
Adjust C, and C,, for maximum out- 
put with a modulated input at 350 kc/s 
and the tuning capacitor set to maxi- 
mum capacitance, and adjust L, and 
L,, for maximum output with a 
modulated input at 150 kc/s. Finally 
repeat the initial adjustment at 350 kc/s. 

The quality of reproduction of this 
receiver is extremely good and, in fact, 


Underside of chassis showing modifications and positions of additional com- 


ponents for long-wave reception. 
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the excellent response to frequencies 
above 5 kc/s is an embarrassment 
during medium-wave listening after 
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dark, each heterodyne whistle being reproduced with 
uncomfortable clarity. Constructors with an interest 
in experimenting might care to try the effect of in- 


creasing the value of C,, to reduce the high-note res- 
ponse ; it might even be anadvantage to use a 300 or 500- 
pF variable capacitor to act asa variable tone control. 


Radio Receiver Measurements 


International Recommendations on Methods of Testing Sound-broadcasting Receivers 


PUBLICATION 69* of the International Electro- 
technical Commission, like others in its series, 
expresses “as nearly as possible, an international con- 
sensus of opinion” on its subject, and the national 
committees represented on the LE.C. are pledged to 
bring their own countries’ rules into harmony with 
the recommendations “in so far as national conditions 
will permit.” 

Comparing the scope of this document with the 
British Standard Glossary of the same subject, recently 
reviewed}, one observes that it includes a number of 
characteristics omitted from BS.2065—notably hum, 
square-wave tests, stability of tuning, automatic fre- 
quency correction, acoustic feedback and radiation— 
and in the single matter of frequency response charac- 
teristics it even specifies conditions for acoustical 
measurement; in spite of this, the treatment is on the 
whole simpler. It owes a great deal to the American 
I.R.E. “Standards on Radio Receivers,” a number of 
clauses being almost word for word. But there are 
some rather surprising differences; for example, the 
standard dummy aerial, which, although based on the 
form that has long been familiar, shows some changes 
in component values. This, however, is only the 
beginning of the section on dummy aerials, which are 
dealt with much more thoroughly than usual. Not 
only is provision included in the type shown here for 
correcting the output resistance of one signal genera- 
tor, and for two-signal tests with 1:1 and 10:1 ratios, 
but additional units are specified for simulating indoor 
aerials over two ranges of frequency, car aerials, and 
pick-up by mains. Procedure for frame-aerial 
receivers is laid down in detail. 

The standard 30 per cent modulation at 400c/s is 
retained, and so is the 50mW standard output, but 
5 mW and 500 mW are allowed as alternatives to meet 
special conditions. 

The method of hum measurement provides data 
from which behaviour on supply mains of different 
waveforms can be predicted: along with pure d.c. or 
sinusoidal a.c. is applied 2 per cent audio frequency 
varied over the whole of the af. range, and a curve 
is drawn of hum output against this frequency; mains- 
frequency harmonics in the output are also noted, and 
tests are repeated with different levels of unmodulated 
carrier wave present, to show modulation hum. 

In contrast to the considerable amount of detail on 
these and other subjects, the methods of measuring 
harmonic distortion (total and individual) are dis- 
missed in five lines, with no diagram. It might be 
expected that this brief treatment would provide room 
only for broad principles, so it is surprising to read 
that “ During the measurement the loudspeaker has to 
be in its normal position.” 


‘ 


* “Recommended Methods of Measurement on Receivers for 
Amplitude-Modulation Broadcast Transmissions” (First Edition). 
Central Office of the I.E.C., Geneva, Switzerland. 1954. Price: 
S.Fr.10 
+ BS.2065:1954. See Wireless World, April 1954, p. 188. 
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The two common methods of intermodulation 
measurement are indicated, along with a note that 
disagreement among the principal workers ir this field 
precludes rigid standards at the present time. 

It is a pity that the wording of this international 
technical document should sometimes be so slipshod. 
For example, in Clause 21.3: “In the case of a loud- 
speaker for which the magnetic field is produced by 
a D.C. current, only the current in the speech coil 
should be considered for hum measurements.” One 
might ask, what if the loudspeaker has not got a 
case? And, seeing that “D.C.” presumably stands 
for “direct current,” what is the significance of “ D.C. 
current”? Wherever the words “ the case of ” occur 
(which they do frequently) the sense would be 
improved by striking them out. But these details 
apart, what exactly does this particular instruction 
mean? The French version fails to supply a clue, for 
this sentence is omitted from it! Unfortunately, 
badly expressed and ambiguous instructions are by no 
means rare. 

Nevertheless, this publication does bring together a 
series of measurements well calculated to determine 
the practical capabilities of receivers within the terms 
of reference, with due regard (except, possibly, in 
the acoustic measurements) for what is reasonably 
practicable in equipment; and it is to be hoped that it 
will help to eliminate unnecessary differences in the 
basis of reckoning receiver performance. The fact 
that we have had to wait until now for an international 
recommendation on a.m. broadcast sound receivers 
emphasizes the need, as regards f.m. and vision 
receivers, for early and close collaboration between 
workers in all countries, so that differences can be 
eliminated before they have become too ae ae 


RECEIVER 


The 1.£.C. standard artificial outdoor aerial for 0.15- 
26.1 Mc/s differs from the American I.R.E. specification by 
two component values (1.R.E. values shown in brackets) and 
by the addition of five resistors for matching to one or two 
signal generators. Their values are such as always to bring 
the total generator output resistance to 80 2, regardless of 
whether one or (wo generators are in use. 
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Valves for Bands III], IV and V 


Half Way 


Between 


and Disc-Seal Techniques 


Te valves for Bands III, IV and V 
generally differ from those used in lower frequency 
bands because it is essential for the r.f., mixer and if. 
Stages to give more gain in order to achieve a similar 
signal-to-noise ratio. ‘Television receivers for Band I 
generally have an if. not exceeding 20 Mc/s, a pentode 
mixer and a single pentode r.f. stage, and a signal-to- 
noise ratio between 6 and 8db is achieved in good 
designs. This figure may not be obtained, however, 
on all channels in Band I unless a modern type of rf. 
pentode is used. Earlier types of r.f. pentode such as 
the 8D3, 6F12, Z77 and EF91 developed during the 
war have a single cathode connection, with the result 
that their input impedance is about 8.9 k© at 45 Mc/s 
but only 3.8k© at 67 Mc/s. This value is below the 
critical damping necessary for the bandwidth required, 
so the gain is lower and the noise worse for Channel 
V than for Channel I. 

Modern r.f. pentodes such as the 6BW7, 6BX6 and 
EF80 have two separate connections from the actual 
cathode to the circuit, one being used for the input cir- 
cuit and the other for the output circuit. This avoids 
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Ordinary Electrode 


By D. N. 


Structures 
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a common cathode impedance in both circuits (induc- 
tance of the single lead) which normally couples them 
together and has the effect of lowering the impedance 
of the input circuit. As a result of this technique the 
input impedance of the 6BW7, for example, is 18 k{ 
at 45 Mc/s and 6.5k2 at 67 Mc/s. These figures are 
twice as high as those of the earlier types. 

Current television receivers designed for use on both 
Bands I and III use a higher if., usually around 
34-35 Mc/s, and the improved input impedance of 
modern r.f. pentodes is desirable here also. This is 
because it is not a good thing for the circuit damping 
(necessary for bandwidth requirements), to be pro- 
vided wholly by the valve, since replacing a valve 
could change appreciably the i.f. response character- 
istics. 

These points are mentioned because the use of 
multiple connections is a feature of valves designed 
for the higher frequencies, although such connections 
are not necessarily always to the cathode. 

The front end of receivers for Bands I and III 
usually takes the form of a multiple-position tuner 
comprising an r.f. stage and a mixer/oscillator, the 
tuned circuits being switched by ganged switches and 


Fig. |. Circuit of typical 

television tuner for Bands | 

and lil using the two new 

valves shown at the top of 
the opposite page. 
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rotated on a turret. In order to conserve space and 
obtain improved performance new mixers have been 
designed, and these are generally triode pentodes. 
Typical examples are the 6U8/ECF82 and ECF80 
with their a.c./d.c. versions 9U8/PCF82 and PCF80. 
These valves have much higher triode and pentode 
slopes than. the types of triode pentode with which 
we are familiar. The 6U8, for example, has a triode 
slope of 8.5mA/V and a pentode slope of 5.2mA/V. 
The high triode slope ensures ready oscillation and 
the high pentode slope good conversion conductance 
as a mixer. Apart from the heater the two units are 
quite separate and this tends to reduce the possibility 
of oscillator radiation via the mixer portion. 

The r.f. stage for such tuners does not use an rf. 
pentode but a double triode in a “cascode” circuit. 
Triodes will always give lower noise than pentodes 
because of what is known as partition noise. The 
cathode current of a pentode comprises two portions, 
the anode current and the screen current, and both 
contribute to the noise but only the anode current to 
the useful signal. A pentode has, as a first approxi- 
mation, three times the noise it would have if used 
connected as a triode. There are, of course, some 
snags in using triodes as r.f. amplifiers and they nor- 
mally need to be neutralized in order to achieve 
stability. The cascode system is a trick which creates 
a stable circuit from two triodes. 

Fig. 1 shows a typical tuner circuit for Bands I and 
III. The lower triode of the first valve is used with 
an earthed cathode and the upper one with an earthed 
grid. The lower section has a fairly high input impe- 
dance but gives little gain except for the step up in 
the input transformer because it is working into the 
cathode impedance of the other section, which is very 
low. This upper section gives quite a good gain and 
the overall result is a gain from the aerial input to the 
mixer grid of about ten times (23 db). There is often 
a small coil between the anode of the first triode and 
the cathode of the second one, and this is for peaking 
the frequency characteristic of the circuit above 
200 Mc/s to improve the gain. A small neutralizing 
capacitor is connected from the anode of the first sec- 
tion to the series-tuned grid circuit; this is not prim- 
arily for the purpose of obtaining stability but for 
improving the signal-to-noise ratio. Valves suitable for 
this circuit are the PCC84/7AN7, 6BQ7A, 6BK7A and 
6BZ7; these give a noise ratio of about 7 db. 

The mixer circuit is conventional except that a nega- 
tive temperature-coefficient capacitor C, is required 
across the oscillator tuned circuit, otherwise the fre- 
quency drift is excessive. The maximum drift on 
Band III allowable in this country is rather less than in 
the U.S.A. and on the Continent because we use a.m. 
sound as against interchannel f.m. A_ proposed 
B.R.E.M.A. figure is 50 kc/s maximum. 

Conventional British multi-channel tuners use very 
tiny coils for the circuits; some, in fact, are just straps 
across adjacent switch contacts. Their Q is, there- 
fore, poor and so is the L/C ratio, the C being mainly 
valve capacitance and strays. As a result the fre- 
quency stability is not very good. 


Oscillator Drift Problem 


One possible approach to the oscillator drift prob- 
lem is exemplified in a Band III to Band I convertor 
designed by the author. The oscillator uses a trough 
tuned line, electron-coupled oscillator fashion. The 
triode grid is tapped two-thirds of the way up the line 
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New valves for Band Ill television tuners. On the left the 
9U8/PCF82 triode-pentode frequency changer and on the 
right the PCC84/7AN7 double-triode cascode r.f. amplifier. 


ANODE STRUCTURE 


GRID HELIX 
SUPPORTS 


FLAT PLATE 
GRID CONNECTORS 


Fig. 2. Electrode structure of the 6AM4 triode, intended for 
earthed-grid operation up to !000Mc/s. The grid is 
connected to five base pins (one not shown) through two 
flat metal sheets, which not only provide a low-inductance 
path to earth but shield the cathode and heater connectors 
from the anode. Flat strip is also used for the anode and 
cathode connectors. 


and the cathode one-third of the way up, the heater 
lead being taken back inside the line. The two 
tuning capacitors, one variable (bandspread) and one 
fixed (bandset), are across the hot end of the line and 
the mixer is coupled to the oscillator cathode. Such 
a tuned circuit has a drift of 20kc/s from cold and a 
drift of 100c/s per volt for h.t. variations. Lines of 
this type need not be of any particular shape or 
size and can be bent, and if they are not required to 
be continuously tuned the capacitors can be switched 
in discrete steps. The author has used this type of 
tuned circuit for years in a receiver covering both the 
2-metre amateur band and the 90-Mc/s f.m. band, 
and in fact it is not difficult to arrange this form of 
circuit to cover a frequency range of 3 to 1. 

Valves for Bands IV and V require higher slopes 
and lower noise factors than for Band III. This 
can only be achieved by closer electrode spacings and 
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multiple connections to the essential electrodes. An 
example of such a valve is the 6AM4 which is an 
earthed-grid r.f. amplifier or mixer for use up to 
1,000 Mc/s. Since the common electrode is the grid 
this uses five separate grid connections. In order 
to reduce the lead inductance the structure is mounted 
horizontally right down on the glass base (see Fig. 2). 
The slope of the valve is 9.8mA/V. 

Table I gives some idea of the increased difficulties 
of manufacture resulting from attempting to obtain 
similar performance at higher and higher frequencies. 
A quite modern type, the 12AT7, is given for com- 
parison purposes. The 6AM4 has a grid-cathode 
clearance of only one-thousandth of an inch and the 
grid is wound with 1}-thow’ wire with a gap of two 
thous between turns. The reduction of grid-cathode 
spacing is necessary in order to maintain the required 
value of mutual conductance, and the grid-anode 
spacing has to be similarly reduced to keep the ampli- 
fication factor in proportion. More turns per inch 
and thinner wire on the grid helix are an outcome of 
the generally smaller electrode structure. The valve 
will give a noise factor of about 6 db as an r.f. ampli- 
fier in Band IV and about 9 db as a mixer, and Fig. 3 
at the bottom of the page shows a circuit including 
both these applications. 

The corresponding oscillator valve is the 6AF4, 
which has a slope of 6.6mA/V. It has two grid con- 
nections and three anode connections, as it is normally 
used with the cathode choked and the grid or anode 
earthed. More expensive valves, because of their 
construction, are the disc-seal types also known as 
lighthouse, planar, pencil or rocket valves. The grid, 
anode and, in the case of tetrodes, screen grid are 
brought out to discs or rings which can be clamped 
into the circuit and thereby provide a continuous and 
therefore infinite number of connections. These give 
even better performances than normal valves but in 
their present form are unlikely to be used in Bands IV 
and V for domestic television. 


Crystal Mixture 


A type of mixer commonly used for these bands is 
the crystal mixer, the most popular being the silicon 
type although germanium ones are also available. 
These mixers are somewhat critical of heterodyne 
voltage and give a conversion loss of about 6db. A 
convertor can be made for Band IV with a noise factor 
of about 7 db if considerable care is taken. This figure 
can only be achieved if the first stage of the if. 
amplifier has very low noise, and this is usually 
obtained by using a cascode or neutralized triode for 
the first i.f. stage. It is also essential that the hetero- 
dyne voltage is free from noise and spurious frequen- 


Fig. 3. The 6AM4 triode 
used as an r.f. amplifier 
and as a mxer in a 
Band IV receiving circuit 
70cm). The oscillator 
not shown) is coupled 
inductively to the silver- 
strip line. 


cies. Since the noise output from the crystal is 
proportional to the crystal current generated by the 
applied heterodyne voltage, the presence of anything 
other than the frequency required (+ a few cycles 
ideally) merely increases the noise without improving 
the signal. This is one effect responsible for poor 
noise figures in crystal mixers, particularly when the 
oscillator is operating at harmonic frequency or is 
generated by a lower frequency crystal, but it can be 
reduced by the insertion of a sharp filter or high-Q 
break between the heterodyne source and the mixer. 

On all high frequency bands care must be exercised 
in the coupling between stages, particularly that 
between the aerial feeders and the first stage, and it 
should be remembered that the coupling that gives the 
maximum gain rarely gives the best signal-to-noise 
ratio. The lowest noise is usually obtained when the 
coupling is tighter than that required for normal gain. 

Mention was made earlier of the importance of a 
low-noise r.f. stage to reduce the effect of mixer noise, 
and here it is worth noting the effect on noise factor 
of adding r.f. stages in front of a receiver in Band IV. 
With a noise factor about 6db in the receiver, the 
addition of a disc-seal pre-amplifier of 20db gain 
reduces this to 3db while a further pre-amplifier 
brings it down to 2 db. 

This article is based on a lecture recently given by 
the author to the Television Society. 


TABLE IL—CRITICAL DIMENSIONS IN 
V.H.F. TRIODES 


U.H.F. AND 


| grid- grid- grid = grid wire 
cathode anode turns size 
| Valve Type (clearance | clearance | per in.| 
12AT7 
(double triode) 
| PCC84/7AN7 
(double triode) 
6BQ7A 
(double triode 
6AM4 


| 0.003in 0.015in 156 0.002in 


} 


! 
0.00275in | 0.013in | 147 | 0.0015in | 
| 
} 
| 0.00125in | 


0.002in 0.017in 200 0.001lin 


0.001in 0.008in 295 


(single triode) 


; LF. 
' _ 


MIXER 
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“BELLING - LEE” 
NOTES 


Choice of an Aerial 


How often the choice of a tele- 
vision aerial is considered unworthy 
of much thought. Fifty to a hundred 
pounds are spent on a receiver, 
but “ any old aerial will do.” Ina 
paper by C. B. B. Wood, Research 
Department, Engineering Division, 
B.B.C., and published in the Journal 
of the Television Society for 
October-December 1953, Mr. Wood 
says: “It is an unfortunate feature 
of television in its present state that 
very few decibels in signal-to-noise 
ratio separate the very best pictures 
and those that are unacceptable, 
and the addition of only three 
decibels of noise in reproduction 
can easily turn a moderate original 
into a very poor repeat programme.” 
Mr. Wood was writing about 
Telerecording, but a decibel is 
always a decibel, and when we say 
that a certain aerial is better by 
three decibels, that is important. 
Those who spend their days and 
evenings endeavouriug to receive 
a good picture in areas of weak 
signal know all this, or they just 
would not get a picture, and that 
is why so many “ Belling-Lee”’ 
aerials are seen in out-of-the-way 
places. Only too many viewers 
receive a picture too easily, they do 


ithe, a 


** Belling-Lee’’ “* Junior Multirod,”’ 
3-element array. 


not realise how much better their 
picture would be if they fitted an 
outside aerial by “ Belling-Lee.” 
Approximately 50 per cent of all 
television aerials sold are made by 
* Belling-Lee.”’ 

We are fully aware that most of 
the people with “ Belling-Lee”’ 
aerials on their roofs do not know 
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AT LAST! 


A REALLY COMPACT 


FLEX-LEAD 


SUPPRESSOR 


for use with 
appliances 
using up to 


2 amp.(2-core) 


EFFECTIVE AT T.V. 
FREQUENCIES ONLY 


However efficient flex lead suppressors may be 
when fitted to household appliances and small electrical 
tools, up to now they have been regarded as a necessary 
evil, due mainly to their bulk. 

Not so with the new “ Belling-Lee” flex lead 
suppressor L.1314. This is contained in a compactly 
moulded case of robust design, only 2}in. x jin. x fin., 
specifically designed to be fitted within 6in. of the 
offending component of an appliance. 

Not for use with heavy duty appliances, such as 


smoothing irons. 
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bow lucky they are to be receiving 
such a good picture. They put 
their trust in their radio dealer who 
did not let them down. The radio 
dealer knows that mechanically as 
well as electrically “ Belling-Lee”’ 
aerials are as trouble-free as ex- 
perience and care can make them. 


ANovel Valve Extractor 
and Pin Straightener 


This novel valve extractor is 
suitable for B7G, B8A and B9A 
valves and enables their removal 
from equipment made up of closely 
packed components. The extractor 
is moulded in rubber, and the handle 
incorporates a pin straightener for 
B7G and BIA t q 
This is accurately moulded in a hard 
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phenolic material, and will obviate 
the damage to valves and/or sockets, 
caused through trying to force 
insertion with distorted pins. 


Valve extractor and pin straightener. 


Advertisement of 
BELLING & LEE LTD, 
Great Cambridge Rd., Enfield, Middx. 
Written 24th April, 1964. 
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selenium 
rectifiers 


(Muy issue) 
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From a range of miniature rectifiers designed 
for domestic Radio and Television receivers, 
types RMO and RM 1 are recommended for 
use in T.V. Band III Converters. 

It may be covenient to use type DRM1; an 
assembly of two RMI rectifiers on a spindle 
and bracket. 


Send for Leaflet 
F/SRL. 9. 


TYPE RMI 


—— = 4 


| 
Maximum ambient temperature | 35°C 55°C | 35°C 55°C 
Maximum output current (mean) | 30mA ISmA | 6OmA 30mA 
Maximum input voltage (r.m.s.) | 125V 125V 
Maximum peak inverse voltage 350¥ 
Max. instantaneous peak current Unlimited Unti-nited 
Weigh 0.82 oz. | on. 


Standard Telephones and Cables Limited 


RECTIFIERS (Registered Office: Connaught House, Aldwych, W.C.2) 
Dre rrr errr T) RECTIFIER DIVISION: Warwick Road, Boreham Wood, Hertfordshire. 
Telephone : Elstree 240! Telegrams: Sentercel, Borehamwood 


Piezoelectric Crystals 


Survey of Physical Properties and Their Practical Exploitation 


By S. 


—_ 1939 only two types of piezoelectric 
material were generally available; these were quartz 
and Rochelle sait. Quartz plates were used princip- 
ally as resonators and oscillators, and Rochelle salt was 
the activating unit in crystal gramophone pickups. 
Since the end of the war an increasing number of 
piezoelectric materials have been made available, 
usually accompanied by cryptic initials which often 
mean less than nothing to the practising radio 
engineer unacquainted with chemical jargon; and he 
should not be blamed for misconceptions, especially 
when the various claims for different types of crystals 
appear to be mutually contradictory. Most of these 
new crystals have been developed with specific en- 
gineering applications in view and can be divided into 
two major classes: (a) as resonators, (b) as electro- 
mechanical transducers. 

The underlying physical principle of these two types 
of crystal is identical, and the differences are of degree 
and application rather than fundamental. It is the 
purpose of this article to try to sort the sheep 
from the goats and at the same time establish some 
form of pedigree of the crystals used as electro- 
mechanical transducers, in particular those which are 
used in the manufacture of gramophone pickups. 

Crystal Materials.—Quartz 


KELLY* 


as resonators in crystal filters for carrier telephone 
systems. Their stability is sufficient for this applica- 
tion, and it is possible that they may replace quarts.’ 

Lithium sulphate (L.H.) is used principally as a 
volume expander in high-frequency (ultrasonic) appli- 
cations, but is largely being supplanted by ammonium 
dihydrogen phosphate (A.D.P.). Apart from A.D.P., 
none of the foregoing crystals finds any commercial use 
as transducers in gramophone pickups or microphones. 

There are, therefore, only three general types of 
crystal available for use in commercial transducers. 
These are : — 

(a) Sodium potassium tartrate (Rochelle salt), 

(b) Ammonium dihydrogen phosphate (A.D.P.), 

(c) Polycrystalline barium titanate (Ceramics). 

There is a fundamental difference between the first 
two crystals and the third in that the former are single 
crystals grown from a solution, whereas the latter is 
an aggregate of micro-crystals sintered to shape. By 
virtue of the asymmetry of the basic crystal structure 
a voltage will be generated across two electrodes of a 
correctly oriented slab when a force is cpplied to it 
(usually but not always perpendicular to the faces 
which are furnished with electrodes). In the case of 
barium titanate ceramics in which the crystals are 

completely randomly ori- 


is still the major source of 
plates for precise control of 
frequency. It is interesting 600 [- 
to note that bimorpht 
construction, at present 
extensively used on electro- 
mechanical crystal devices, 
was first introduced by the 
Curie brothers in their 
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— 
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ented, the charges on the 
individual micro - crystals 
will cancel. By subjecting 
the fired and “ electroded” 
slab to a high potential 
gradient the domains of 
favourably oriented micro- 
crystals grow at the expense 
of the others, and ulti- 


classic investigation of the 
piezoelectricity of quartz 


about 1880.’ 


Tourmaline is at present 
of little more than academic 
interest, although it has 
been used as a sub-standard 
for pressure calibration of 


mately approximately 7 to 
10 per cent of the domains 
are aligned in the correct 
direction. 
A.D.P.—Ammonium  di- 
hydrogen phosphate was 
developed at the beginning 
of the war to meet the need 


microphones. 


, MAXIMUM LOW FREQUENCY CUT-OFF (c/s) 


for high-power under-water 


Ethylene diamine tartrate 


(E.D.T.) and dipotassium 
tartrate (D.K.T.) are used 
* Cosmocord, Ltd 
+ A bimorph is essentially a 


transducers. It has a higher 
voltage sensitivity (“g” co- 
efficient, discussed later) 
than Rochelle salt, but a 


mechanical transformer, consisting of 
wo ae ¢ ces a 
cemented together, with electrodes 


very low dielectric constant, 
with the result that most 
A.D.P. crystal units are de- 


pd 


connected so that one element ex- 
pands (for a bender type of 
crystal) or shears (for a torsional 
type) in one direction, while the 
other element contracts or shears in 
the opposite direction. The ampli- 
fication of movement is (L/T)2 
where L is the length and T the 
thickness of the bimorph. 
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Fig. |. Variation in low-frequency cut-off due to 
change of conductance with temperature in 
three grades of ammonium dihydrogen phosphate. 


— 7 y signed to work into a 
5-M2 load. This high 
value of load resistance can 
be reduced to a value of 
1M and still maintain a 
satisfactory low-frequency 
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Fig. 2. Change of capacitance in Rochelle salt element with 
temperature. (a) X-cut plate, no restraint ; (b) torque 
bimorph, no restraint ; (c) bimorph mounted in pickup ; 
(d) bimorph set in casting resin. 


response by shunting the pickup with a condenser of 
about four times the crystal capacitance; but the 
voltage sensitivity of the pickup will also be reduced 
by the same factor (x4). The capacitance is quite 
stable with temperature and pickups have successfully 
withstood the test of immersion in boiling ‘water for 
half an hour with no apparent deterioration in 
performance. 

There is, however, a snag! At frequencies below 
resonance, the crystal transducer behaves as a genera- 
tor in series with a capacitance terminated with a 
resistance. In the case of Rochelle salt and barium 


titanate the conductance, G, is sufficiently small for 
it to be neglected, but in the case of A.D.P. the value 
is relatively high and variable, being a function of the 
purity of the crystal and the temperature. It is usual to 
express this conductance in terms of the low-frequency 
cut-off rather than an absolute value, and the cut-off 


frequency is that at which G=wC, This is the 
familiar —3 db point on RC-coupled amplifiers. 

The graph, Fig. 1, shows the variation of low-fre- 
quency cut-off (—3 db point) with temperature for 
three different grades of A.D.P. These curves are 
taken under open circuit conditions and because of 
this disability and the low dielectric constant, A.D.P. 
is not often used as a transducer in pickups. 

Rochelle Salt.—This compound has the highest 
electro-mechanical coupling coefficient of any com- 
mercially available piezoelectric material. It has a 
reasonably high dielectric constant, a low density and 
a fairly low Young’s modulus, all of which combine, 
as we shall see later, to make a highly efficient wide- 
frequency-range bimorph. The capacitance versus tem- 
perature anomaly which occurs at the Curie point of 
23.8 deg C can be a nuisance for some applications, 
but is not very important for gramophone pickups. 
Fig. 2 shows the variation of capacitance with tem- 
perature for Rochelle salt under four conditions; curve 
(a) is for a single shear plate, as cut from the virgin 
crystal, with no restraint, (b) is for a torsional type 
bimorph, again with no restraint, and curve (c) is the 
same crystal fitted into a gramophone pickup with cor- 
rectly applied viscous damping and restraining mem- 
bers, and curve (d) is with the crystal firmly clamped. In 
the latter case the crystal was cast in a block of cold-set- 
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Fig. 3. Variation with temperature of effective mass (M), 


compliance (Cm) and the equivalent mechanical-electrical 
transformation ratio (N) in a free bimorph of Rochelle salt. 


ting Araldite “D” of approximately 1 inch cube. The 
above graph shows that the effect of the capacitance 
anomaly is strictly a function of the conditions under 
which the crystal is used. 

Fig. 3 shows the variation of the other constants 
with temperature; M is the effective mass, C», com- 
pliance, and N the transducer ratio, all referred to 30 
deg C. Except at very low frequencies the load 
impedance is considerably greater than the crystal 
impedance. The average value of the crystal used in 
present-day gramophone pickups is 1,500 pF at 80 
deg F (27.5 deg C) and this corresponds to a capacitive 
reactance of about 1 Q at 100 c/s. The crystal 
capacitance will be greater than nominal between 
55 deg F (14 deg C) and 80 deg F, and the variation 
of low-frequency performance will be within 3 db over 
this temperature range. 

Humidity does not present any serious problem with 
present-day commercially available pickups, although 
a limiting temperature of 45 deg C is imposed from 
practical considerations. At a temperature greater 
than 55 deg C the Rochelle salt will disintegrate in 
its own water of crystallization. The life of a crystal 
at 45 deg C can be considered infinite. At 55 deg C 
it is of the order of 18 months, at 60 deg C it is about 
14 days and at 65 deg C it is about 30 minutes. The 
above figures were taken with normal production crys- 
tals fitted into hermetically sealed production type 
pickups. The ultimate life of a Rochelle salt pickup 
under normal used conditions is determined by the 
care and control exercised in the initial fabrication of 
the crystal to the point when it is hermetically sealed. 
If the crystal is not hermetically sealed, the life is 
only a few hours under humidity conditions of 95 to 
99 per cent relative humidity and if the crystal con- 
tains any excess moisture at the time of sealing, its 
life will be reduced. Normally, in the crystal fabri- 
cation shops, temperature and humidity are controlled 
at 21+1 deg C, 45 +2 per centr.h. Under these con- 
ditions plain unprotected crystals can be stored in- 
definitely. Fig. 4 shows the relation between temper- 
ature and humidity for onset of dehydration, and 
beginning of solution, these being determined by (1) 
the point at which dehydration can be observed after 
168 hours subjected to the conditions shown in the 
graph, and (2) in which the insulation resistance drops 
below 10,000 M® under the conditions specified. 
These curves are for unprotected, uncoated crystals. 

Barium Titanate.—All the foregoing crystals (in- 
cluding quartz) can be grown from solution under 
carefully controlled conditions at temperatures be- 
tween 25 deg C and 400 deg C, according to the type 
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of crystal. The melting point of barium titanate is of 
the order of 1,500 deg C, and to the present date it 
has not been possible to grow pure barium titanate 
monocrystals larger than 1 or 2 mm side in commer- 
cial quantities. Barium titanate elements are, there- 
fore, produced by a sintering process in which the 
carefully prepared primary materials (usually barium 
carbonate and titanium dioxide), together with various 
admixtures, are either slip-cast as in traditional pottery 
manufacture or mixed with a binder such as Bentonite 
and pressed to form on a tableting machine. The 
“green” slab is then fired in a sintering furnace at a 
controlled temperature which results in the material 
becoming a homogeneous solid mass. The consistency 
of the barium titanate at the sintering temperature 
is little stiffer than jam, and unless care is taken con- 
siderable distortion usually takes place especially if 
elements are of large area, unsupported, or of thin 
cross-section: the shrinkage is large and where precise 
dimensions of the finished product are required the 
fired slabs must be ground to size. (Part of the secret 
of successful manufacture of barium titanate is in 
obtaining the correct temperature for the correct 
length of time, the rest being careful chemical control, 
applied force and classic learning.) The resultant 
slab is an aggregate of micro-crystals of barium tita- 
nate randomly oriented. Whilst each individual crys- 
tal is piezoelectric they mutually cancel and the 
material behaves as a dielectric of high permittivity, 
but if the plate is subjected to a high unidirectional 
potential gradient for a period and this potential is 
then removed, the material will appear to be piezo- 
electric, and the magnitude of this phenomenon will 
be a function of the polarizing potential gradient and 
time. 

Fig. 5 shows the variation of coupling coefficient 
versus polarizing potential gradient for pure barium 
titanate when applied for about 1 hour at room tem- 
perature, the polarizing voltage may be reduced to 
about half of this value if applied at just above the 
Curie temperature (about 120 deg C) and allowed to cool 
to lower than 50 deg C with the potential still applied: 
but it is usual to apply the maximum field consistent 
with the elements not breaking down during the 
polarizing process. 

Above the Curie temperature (120 deg C) the crystal 
has a cubic form, the eight corners of the cube being 
barium atoms (each barium atom is shared between 
eight adjacent cells). One oxygen atom occupies the 
centre of each of the six sides, and since each is 
shared with the adjacent cell there are three oxygen 
atoms. The titanium atom is in the centre of the cell 
and is relatively free to move within it. It will nor- 
mally be in a “ potential well” adjacent to one or other 
of the oxygen atoms, but if the thermal energy is suffi- 
cient it may jump from the neutral position of one 
oxygen atom to any of the other five in a completely 
random manner. At temperatures below 120 deg C, 
the titanium atom will move permanently towards one 
of the oxygen atoms, the cell will assume tetragonal 
form (actually the length will increase by about 1 per 
cent in the direction of the titanium atom movement). 
If the titanium atoms in sufficient adjacent cells are 
locked in the same direction a domain will be formed 
and will be ferro-electric. The crystals (and there- 
fore the domains) are randomly oriented in the sin- 
tered aggregate and no residual polarization will occur, 
application of a unidirectional bias will result in more 
and more domains aligning themselves in the direction 
of the electrical field as it is increased. At maximum 
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field strength (just below the breakdown point) about 
10 per cent of the domains are aligned in the direction 
of the field, and the plate has expanded by about 6 
parts in 10,000 in that direction. On removal of the 
polarizing field it will be found that the majority of 
the domains remain aligned in the preferred direction. 

Application of alternating potential to the plate will 
cause it to alternatively expand and contract, the 
absolute value of this mechanical variation being pro- 
portional to the applied voltage. The mechanical 
movement is probably caused by the growth and con- 
traction in the preferred direction of the aligned 
domains at the expense of their neighbours, rather 
than any reversal in the domains themselves. The 
mechanical strain is quite considerable and can be well 
in excess of the elastic strength of the material. It is 
interesting to note that crystals firmly cemented (with 
a thermo-setting resin) to a heavy metal support and 
then polarized inevitably shatter when the polarizing 
field exceeds about 20-25 volts per 0.001in. 

Various additions are made to the pure barium 
titanium oxide to improve its properties. The addition 
of strontium will reduce the Curie point, whilst the 
addition of lead will increase it. One particular arti- 
fice is to add zirconium, which increases the low- 
temperature transition point to a limit of approxim- 
ately 45 deg C and which will give an enhanced “g” 
coefficient. This can be very important to gramophone 
pickup manufacturers, because it will result in a 
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Fig. 4. Temperature and humidity in relation to the onset of 
dehydration and solution in Rochelle salt. 
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Fig. 5. Relation between potential gradient of polarization 
and electro-mechanical coupling factor in barium titanate. 
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sensitivity gain of approximately 3 db at temperatures 
below 45 deg C, but if the crystal is subjected to tem- 
peratures above this limit the coupling will revert to 
the lower value 

As stated before, the asymmetry of barium titanate 
disappears above the upper Curie point (about 120 deg 
C) and if a pre-polarized barium titanate aggregate is 
subjected to temperatures above about 80 deg C it will 
tend to lose its polarization. It has been found that 
minor quantities of impurities adversely affect the life 
of barium titanate, in some cases reducing the 
sensitivity by 50 per cent in a matter of weeks or 
months; the effect is quite unpredictable and to 
eliminate it requires most careful chemical control. 
The addition of lead or calcium has the effect of 
“locking” the domains so that the stability of the 
crystal is considerably improved, especially when used 
as a driver, The manufacturers will usually guarantee 
the sensitivity of the element to deteriorate by not 
more than 10 per cent over a period of one year. 

The maximum coupling coefficient figures for pure 
barium titanate of 0.35 measured under laboratory 
conditions are not realized in practice, a value of about 
0.2 being usual. This is due to two causes: (a) an 
admixture of lead or calcium, and (b) either by re- 
versed polarizing or subjecting the crystal to elevated 
temperature for a short while, in order to stabilize the 
element. Fig. 6 shows the temperature dependence of 
barium titanate. The anomaly at about +5 deg C 
shows up as a hysteresis loop of the dielectric constant, 
dissipation factor and voltage output (“ g” coefficient). 
It will be seen from the middle curve that if the unit 
is polarized at a temperature lower than the discon- 
tinuity (Y) and the temperature is increased, the “g” 
coefficient will decrease to some value, and then if the 
temperature is reduced below the discontinuity point 
the lower value of “g” will be obtained (Z). The 


the addition of zirconium will increase the temperature 
of discontinuity to a maximum of approximately 45 
deg C, whilst the addition of lead will reduce it to 
about —20 deg C. Calcium will reduce the discon- 
tinuity temperature to still lower values. 

Unlike Rochelle salt and A.D.P., ceramic bimorphs 
at present available are in bender form only. The 
coupling coefficient (and hence the conversion effici- 
ency) is much lower than Rochelle salt and A.D.P. but 
barium titanate has the advantages of a higher work- 
ing temperature than Rochelle salt, a high permittivity 
(about five times that of Rochelle salt and 100 times 
A.D.P.) resulting in a lower electrical impedance than 
other crystals for a given size of plate, and a stable 
capacitance temperature performance together with 
improved humidity resistance characteristic. It is not 
by itself completely proof against humidity, in that the 
insulation resistance of the bimorph will be reduced 
under conditions of high humidity due to absorption 
of water vapour, although the crystal can easily be 
dried out. 

Crystal Coefficients.—Crystals are anisotropic, that 
is the various electrical and mechanical properties are 
different in different directions of the crystal and are 
not constant in all directions as are those of isotropic 
materials. Of the 32 known crystal classes, 20 will 
show piezoelectric effects (which are due to lack of 
symmetry of the crystal), and depending on the crystal 
asymmetry they may have from 3-21 elastic constants, 
0-18 piezoelectric constants, and 1-6 dielectric con- 
stants.* Crystallographers refer these constants to the 
X, Y, and Z rectangular axes, and where crystals are 
cut at oblique axes (for instance, zero temperature co- 
efficient cuts of quartz, etc.) transformation equations 
have been evolved by means of which the new con- 
stants can be calculated in terms of the standard con- 
stants.” 


TABLE 1 
Comparative Table of Electromechanical Materials 


Crystal and Mode Field in 


rd 


Strain out) Dielectric | Field out 
Constant’ | Stress in | Modulus 
K Y 


Elastic Coupling 
Coefficient 


k= Vd.g.Y 


Specific 
Gravity 


Frequency Maximum 
Constant’ operating 


Rochelle salt (30°C.) 
X-cut expander 
Y-cut expander 
A.D.P. 
Expander 
Quartz 
Expander and thickness 
Lithium sulphate 
Thickness ie 
.K.T. 
Expander 
E.D-T. 
XY-cut expander 
Tourmaline 
Thickness 
Barium titanate 
Thickness 
Expander 


Multipliers— 
MKS. 


6.8.8... 


0.093 
0.33 


0.177 
0.058 
0.175 
0.192 
0.156 
0.033 


0.0125 
0.0052 


10 


Vv Y/4p temp. °C. 


45 
0.69 


0.30 


2100 
1180 
0.29 1630 
0.10 2700 
0.36 
0.23 
0.22 2050 


160 0.10 3600 
110 


110 


0.56 
0.22 


2200 
2250 
10° Newton 
m?* 
10'* dyne 
cm' 


| c/s. m. | 


kc/s.cm | 
| 


* Relative to vacuum. 


* The density » should be given in kg/m’ in the M.K.S. system and is obtained by multiplying the specific gravity by 


The frequency constant is then obtained in c/s. m = ke/s. mm. 
Note: Expander units are used for making bimorphs. 
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The various constants have now been more or less 
standardized and are shown on Table 1, which lists 
the major piezoelectric crystals currently available for 
commercial use. This table relates only to expander 
modes, expansion and compression of crystal elements 
taking place either parallel or at right angles to the 
applied electric fields, and covers only the more useful 
expander modes of these crystals. 

The dielectric, piezoelectric and elastic constants 
are interrelated and are given below; in order to pre- 
vent misunderstanding of the terms “stress” and 
“strain,” the following definition is used in this 
article : — 

When a solid body is in equilibrium under a given 
system of externally impressed forces, its state of de- 
formation is called a “strain,” while the forces, which 
necessarily occur in equal and opposite pairs, give rise 
to a “stress.” 

“d” Coefficient, Column 1,—This expresses the 
strain obtained for an applied electric field strength and 
practically is the ratio of expansion of the plate for the 
voltage applied. The direction of the expansion (i.e., a 
contraction is a negative expansion) is directly depen- 
dent on the sign of the applied field. It is usually in a 
direction perpendicular to the applied field although in 
special cuts such as the “LL” cut in Rochelle salt it can 
be parallel to it. This condition holds whether the 
applied voltage is direct or alternating. The instan- 
taneous increase in length of the crystal will be directly 
proportional to the instantaneous applied voltage. In 
the case of ferro-electric crystals such as Rochelle salt 
at temperatures between the Curie points of —18 deg 
C and +23.8 deg C, and barium titanate, it is not 
strictly true because of the phenomenon of ferro- 
electric hysteresis, but for a practical application, 
especially at low field strengths, this can be neglected. 

Permittivity (Dielectric Constant) x, Column 2 is 
the dielectric constant referred to a vacuum, and is 
independent of the intensity of the electric fields 
normally encountered, except in the case of Rochelle 
salt between the Curie points of —18 deg C and +23.8 
deg C where the material is ferro-electric and is volt- 
age sensitive. The Rochelle salt values given are for 
weak fields and are applicable where the crystal is used 
as a voltage generator such as a gramophone pickup or 
microphone. 

“eo” Coefficient, Column 3. This coefficient repre- 
sents the open circuit voltage per unit applied force. 
If a unit step function of force is applied the instan- 
taneous voltage developed will be proportional to this 
force, but this voltage will then decrease in an expo- 
nential manner, with time, dependent on the leakage 
resistance across the terminals and the capacity of the 
crystal (see Fig. 7). As a matter of interest, under 
conditions of very low humidity and extreme care 
being taken with the insulation and mounting of the 
crystal, Rochelle salt bimorphs have still shown 60 
per cent of their peak voltage several minutes after 
the step function has been applied. When an alter- 
nating force is applied, the instantaneous open circuit 
voltage is proportional to the instantaneous applied 
force. This is one of the most important coefficients 
in the design of transducers, because it specifies the 
maximum available voltage under known working 
conditions 

In the case of a gramophone pickup the maximum 
available force is of the order of a 5x 10°? Newtons 
and for a microphone is usually about 10°° Newtons 
(a Newton is 10° dynes). This constant thus gives a 
direct comparison of the voltage sensitivity of the 


WireLess Worp, June 1954 


- (PER cent) 


i 
| 
| 
4. 
40 80 100 


TEMPERATURE IN DEGREES CENTIGRADE 


Fig. 6. Temperature dependence in barium titanate of di- 
electric constant («), dissipation factor(D), voltage output 
coefficient (g) and electro-mechanical coupling coafliciont (k). 


Fig. 7. The voltage de- 
veloped by a step function 
of force will decay due to 
the finite resistance of the 
crystal, 


various materials, always assuming, of course, that the 
plates of the various materials being compared are 
identical in size. 

Young's Modulus, Column 4. This is for the par- 
ticular crystal cut stated. It is an important coefficient 
because it will decide the low-frequency impedance of 
the final crystal unit, in general a low value of Y is 
preferred. 

Coupling Coefficient k, Column 5. By definition, 
a transducer is a converter of one form of energy to 
another and in the case of crystals the two forms of 
energy are electrical and mechanical. The electrical 
constants of the crystal will therefore be a function of 
the mechanical loading applied to it and vice versa. 
For example, if the crystal is firmly clamped so that it 
cannot possibly move and the dielectric constant of 
the crystal is measured, one obtains the minimum 
electrical capacitance of the crystal. If the tightness 
of the clamp is reduced some additional energy will be 
stored in mechanical form and the measured dielectric 
constant will have increased. Ultimately, where the 
crystal is completely free to move, the maximum 
quantity of mechanical energy will be stored and this 
is commonly called the free dielectric constant. The 
ratio of the clamped and free dielectric constants is 
determined by the coupling coefficient k; it is defined 
as the square root of the ratio of total energy stored in 
mechanical form to the total electrical energy absorbed 
by the crystal. The following equation gives the rela- 
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Fig. 8. Derivation of coupling coefficient from the relation- 
ship of the resonant frequencies of the freely suspended 
crystal. 


tions where 
above :— 


the values d, « and Y are as defined 


d 


hm lay 


An alternative way of obtaining the coupling coefficient 
is :— 
k V ‘d.g.Y¥ 

The simplest method of measuring this parameter is 
by measuring the resonant and anti-resonant fre- 
quencies of the crystal; and the relation between the 
coupling coefficient and these frequencies with an 
accuracy sufficient for practical purposes is : — 


k 1.58 F 


N Fy 
is the resonant frequency and AF is the 


where F 


difference between the resonant and anti-resonant 
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The converted 60-ft lifeboat 
“ Aries,’’ which, with a crew of 
four, is making a double cross- 
ing of the Atlantic, has been 
fitted with Admiralty - type 
communication equipment. 
Sub. Lt. E. Skelton, R.N.V.W.R. 
(G3JOQ), is shown in this 
Wireless World photograph 
at the controls of the 15-W m.f. 
Severe ke/s) section of the 

ybe 619 transmitter. The 40- 
watt h.f. section (1.5-16 Mc/s) 
is on the right and in the centre 
is the receiver, Type CAT, which 
covers 60 kc/s to 32 Mc/s in 
eight steps. The power pack 
is under the desk. The instal- 
lation was carried out by Rees 
Mace who also fitted a Pye 
PTCII7 a.m. radio-telephone 
transmitter-receiver operating 
on 121.5 Mc/s in the wheel- 
house for communication with 
aircraft. 


frequencies. The graph of Fig. 8 pots this equation. 
Several precautions must be taken during the measure- 
ments. The crystal must be freely suspended, pre- 
ferably at its nodal point and the source impedance 
of the electrical generator must be extremely high and 
preferably resistive in order that electrical loading 
effects be reduced to negligible proportions. 

When comparing the “goodness” of two different 
crystal materials, this coefficient is usually the first to 
be considered. In the case of barium titanate, 
the final efficiency of the product is controlled to a 
large extent by the manufacturing processes rather 
than an inherent quality of the crystal, as in classic 
crystals such as Rochelle salt or quartz, and the 
coupling coefficient is the parameter often used for 
quality control of the various production processes. 

Columns 6 and 7 show the density and the fre- 
quency constants, whilst Column 8 is the maximum 
operating temperature. The frequency constant re- 
lates the resonant frequency and length of the freely 
suspended crystal when in longitudinal vibration. 

As before stated, the table relates to single plate 
units, but for pickup engineering applications the 
mechanical impedence of these plates is too great; the 
bimorph construction is usually used in order to 
achieve reasonably low working mechanical impe- 
dances. 

(To be concluded 
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MARCONI HR 21I 


Independent Sideband 
HF Receiver for 
point-to-point services 


This receiver is designed for independent sideband 
reception of telephony and covers the frequency range 
3-27.5 Mc/s. It provides: selection of one of 6 crystal 
controlled spot frequencies or continuous tuning over 
the whole range, motor driven automatic frequency 
correction, reducing errors of up to 3 Ke/s to sub- 
stantially zero mistune. Reconditioned or local carrier 
may be used for demodulation, full metering and 
monitoring facilities. 


Particular 

attention has 

been given to ease 
of servicing and all 


units are easily withdrawn 


MARCONI 


COMPLETE COMMUNICATION SYSTEMS 


Surveyed, planned, installed, maintained 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD - 
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LOUDSPEAKERS—Why an Elliptical Cone? 


It is generally agreed that the 
weakest link in a reproduce 
chain is the loudspeaker. For 
example, in the very important 
matter of frequency response, a 
response variation of Idb 
over the useful audio frequency 
range is fairly easily obtained 
from an amplifier, but the cor- 
responding deviation for the 
best loudspeakers is of the order 
of + 5db. Even loud 
speaker variations are only true 
on the axis of the loudspeaker 
and off this axis much wider 
variations are obtained. This 
relatively poor performance of 
loudspeakers as compared with 
other components does not only 
apply to frequency response, 
and a similar comparison exists 
for transient response, distor- 
tion etc Therefore any ap- 
proach to high fidelity must be 
based on a first-class loudspeak- ; ‘ 
er, and without it any improve- _ Rigid 

ments which may be obtained chassis 

from amplifiers will be of little for stability 
avail. of speech coil 

Many of the imperfections of °@" fering. 
loudspeakers, particularly as regards frequency and 
transient response, arise from the fact that in the high 
frequencies the loudspeaker cone does not act as a 
simple piston but “* breaks up ”’ into its own resonances, 
which give rise to response changes with frequency and 
“ hangover ” effects or poor transient response. 

These resonances may give either increased or de- 
creased sound output at any particular frequency. An 
increase in Output arises when all the resonating parts 
of the cone are in phase, that is, they all move forwards 
and backwards together, and a decrease in output 
arises when different parts of the cone are vibrating out 
of phase, that is, when one part of the cone moves for- 
wards while another moves backwards, so that the 
output from the two parts cancels. These effects can 
obviously be reduced if the cone is not of a symmetrical 
conical form, so that although localised break-up can- 
not be avoided, resonant break-up of the whole cone 
will not occur, and variations in response and “ hang- 
over” effects will be reduced. 

The elliptical loudspeaker offers a solution to many of 
the loudspeaker designer’s problems since the lesser 


these 


A standard ‘*‘ His Master’s Voice” 


Aluminium 
centre cone 


133” Elliptical Loudspeaker 


Speech coil 
dustproofed 


Wide angle 
diffusion of high 
frequencies 
due to elliptical 
cone shape 


Felt pad ensures 
efficient sealing 
to baffle. 


degree of symmetry as compared with a circular cone 
renders the * break up ” effects less marked. In addition, 
for a given frequency response the elliptical cone gives 
an improved spread of the high frequencies so that the 
response shows less variation off the loudspeaker axis 

Cone “ break up ” effects may be further reduced by 
not making the cone material homogenous throughout, 
so that the symmetry of the cone is further reduced. 
This may be done by making the centre of the cone of a 
material with different elastic properties from the out- 
side, for example the centre of the cone may be made of 
aluminium and the outside of paper. This arrangement 
gives a remarkably smooth and wide range response and 
perhaps gives the best possible reproduction obtainable 
from cone type loudspeakers. This type of loudspeaker 
has been embodied in “ His Master’s Voice” radios 
and radiogramophones for the past 20 years, and while 
it is true there has been a trend in the past year or 
two towards the elliptical loudspeaker technique, the 
use of the elliptical cone with two different materials 
for its construction remains an important “ His 
Master’s Voice ” feature. 


“HIS MASTER’S 


THE GRAMOPHONE COMPANY LIMITED 


VOICE” 


“HIS MASTER'S VOICE” 
MIDDLESSX< SSS 


HAYES 


LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Relaxation Oscillators 


IT is pointed out to me by W. T. Cocking that I 
was in error in saying that a certain dynatron charac- 
teristic had d.c. negative resistance.* He reminds me 
that d.c. resistance can only be negative when the ratio 
of applied direct voltage to direct current is negative, as 
it can be in those dynatrons whose anode current is 
negative over a certain range of anode voltage (but not 
in the example I showed). Over this range of negative 
current, the a.c. resistance is first negative and then 
positive, and if the valve is operated in the positive-a.c. 
negative-d.c. region it delivers d.c. power to the load and 
anode-voltage source. 

I entirely agree ry this is the only strictly correct 
interpretation of “d.c. negative resistance,” ” and it seems 
that I myself was caught in one of the meshes of the 
trap I have so often warned others about—the anomalous 
terms with which our craft is littered. As a sop to 
common usage (or perhaps through sheer forgetfulness!) 
I wrote “d.c.” when T came to have stuck to my 
principles and made it “z.f.” Appeasement is a rotten 
policy! 

The distinction I was trying to show between the 
dynatron and most other negative-resistance devices 
transitron, back-coupled valves, etc.) is analogous to that 
between ‘ “dc. amplifiers” and “a.c. amplifiers.” “ A.c. 
amplifiers” have reactive couplings which prevent them 
from holding indefinitely a changed steady output current 
or voltage caused by a similar but smaller change at the 
input. Transitrons and back-coupled valves likewise 
have reactive couplings that prevent a positive increase 
in steady potential from causing a steady negative in- 
crease in current. The negative resistance of a dynatron, 
on the other hand, is analogous to the amplification of 

“dc. amplifier.” In the same way that my expression 

“d, c. negative resistance ” was wrong, so is everybody’s 

“dic. amplifier.” Apart from the fact that most so-called 
d.c. amplifiers are not current amplifiers at all, the ratio 
of steady output current (or voltage) to input is, in 
general, not equal to the amplification. 

Even if no one was actually misled by my common 
but wrong use of “d.c.,” I ought to have called the 
peculiar dynatron characteristic “zf. a.c. negative 
resistance ””*—to signify a.c. negative resistance at fre- 
quency indefinitely close to zero. I hope that would 
satisfy even the rigorous mathematicians! 

E. F. Good raises an objection to the last paragraph 
of the same article, in which I included sinusoidal RC 
oscillators in the relaxation category. While sharing with 
him and apparently other readers a feeling that this is 
not quite right, I am unrepentant. First, because in 
this matter I was following B. van der Pol, whom one 
would hesitate to contradict on the subject of relaxation 
oscillators; and, secondly, because if one denies that RC 
sinusoidal oscillators are relaxation oscillators one is faced 
with the awkward obligation of specifying precisely when 
they turn into relaxation oscillators as the negative feed- 
back is progressively increased. 


“CATHODE RAY.” 


* “Relaxation Oscillators,” Wireless World. April, 1954, p. 195 


Marine V.H.F. Telephony 


WITH reference to your Editorial in the February issue of 
Wireless World, may I call your attention to a letter 
written by me to the Editor of Wireless Engineer and 
published in October, 1940, on the use of double modu- 
lation on v.h-f. transmissions? 

I suggest that it should be fairly simple to provide for 
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marine v.h.f. transmitters to be modulated either in the 
fm. or a.m. mode as required, and many receivers are 
now available which can be switched to receive either 
f.m. or a.m. as required. 

It is interesting to note that this double-modulation 
method of providing stereophonic or binaural broadcast- 
ing is now being used in the U.S.A., as reported in 
Electronics, February, 1954, issue. 

I am rather surprised that the B.B.C. has not made 
use of this method to permit either binaural transmission 
from the Wrotham station or to enable receivers capable 
of receiving on a.m. only to sample the advantage of 
v.h.f. broadcasting. 


Port Moresby, Papua. W. C. GEE. 


Williamson Tone Compensating Unit 


JOHN J. CLARK suggests (April issue, p. 177) that 
the slope can be varied by adjusting the loop gain, but 
as C. Robinson points out (May issue, p. 224), the sug- 
gested modification will affect the overall gain of the 


Site 


I 


L 


amplifier. One way to overcome this defect is to take 
the output from the potentiometer tap, so that the pro- 
portion of the output fed back to the input remains 
constant, whilst the gain within the loop varies. This 
gives a constant overall gain for most settings of the 
potentiometer, but varies the rate at which the gain falls 
off near the “ cut-off point.” 


Whitton, Middx 


G. A. ASKEW 


Undecoupled ? 


WHY should L. Bainbridge-Bell (May issue) pick on 
“decoupling to” for his criticism? There are hundreds 
of other equally offensive (to the grammarian) terms 
in the electronics world, let alone in others. He also 
infers that “decoupling to cathode” is somehow worse 
(grammatically) than “decoupling to earth.” Indeed, 
if we have an h.t. supply of zero a.c. impedance, we 
could profitably decouple a screen-grid h.t. supply to h.t.! 

The difference ‘between “couple” and “decouple” is 
simply one of purpose. A coupling capacitor (sic; no 
steam engines in my equipment!) does not remove a.c. 
fluctuations from an anode, whereas a decoupling 
capacitor would (since we always make our measure- 
ments with respect to earth). Does Mr. Bainbridge- 
Bell’s “grid leak” allow the inside of his valve to spill 
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all over the chassis? What memorandum about gramo- 
phones does a “gramophone record” contain? Would a 
“ four-stroke’ make a cat purr? 

On another topic, with regard to “Cathode Ray’s” 
helpful suggestions concerning baby alarms; why trouble 
the poor baby-sitter all the time. For most of the infant’s 
needs, a “ tele-film,” shown on a screen near the cot, to 
be triggered by the baby-cry-analyser, of the infant’s 
mother making suitable goo-goo noises is all that is 
needed. Only for very urgent needs would the baby- 
sitter’s viewing be disturbed at all. 


Cambridge KEITH A. M. HARDISTY. 


Plug-and-Socketry 


MAY an overseas reader express an unavoidably delayed 
Opinion on the article by C. Lister in your February 
issue? Party No. 1 seems to have the better system 
of names. The fact that the pins of some chassis 
or panel mounting plugs are recessed out of harm’s way 
does not turn h plugs into sockets. The pins of others 
are not recessed and the mating cord socket remains 
wholly outside the panel when contact is made. Surely 
Mr. Lister has forgotten that household necessity, the 
“long cord,” which comes out when an appliance is to 
be used at some distance from the nearest wall socket 
In this case Party No. 2 would have a plug fitting into a 
plug. If Mr. Lister dislikes “n-pin plug” he could 
always say “n-contact plug,” but one feels that objection 
to the former on the grounds of redundancy is rather 
like being horrified at every split infinitive. 

Mr. Lister has my warm approval, however, in ventilat- 
ing this matter. Though only an occasional buyer, I am 
often irritated at the inadequate or misleading descrip- 
tions of their wares given by some of your advertisers. 
One employs the term “motor” in two senses, (a) motor 
only, and (b) motor plus turntable, in the same advertise- 
ment. Again, if a meter or fuse-holder is not panel 
mounting, should it be allowed to hang freely from the 
chassis at the ends of its leads? “Surface mounting” or 
“flush mounting” gets rid of that uncertainty which is 
the real gravamen of my reproach. There is no way of 
knowing how many actual or potential customers in this 
country are affected but, doubtless, few would notice the 
redundancies were it not for the three weeks’ wait and 
half-crown that it costs to find out by air mail what the 
advertiser really means. Manufacturers’ catalogues are 
not always helpful even when they are available. 

Dunedin, New Zealand S. G. EMSLIE. 


Television Convertors 


THE Band III convertor described by G. H. Russell 
in your May issue offers an attractive solution to the 
conversion problem, but it seems doubtful if such a simple 
device could give an adequate performance in most areas. 
No amount of filtering in the convertor could cut out 
direct pick-up of a strong Band I signal by a sensitive 
receiver tuned to it, unless the receiver were very well 
screened. Few commercial sets are, and patterns due 
to beating between carriers would be inevitable. 

Furthermore, with two local oscillators running, one 
in the convertor and one in the set, an almost infinite 
number of beats can be found to exist between their 
harmonics, sufficiently close to the carrier in Band III 
Band I or the i.f., to cause patterning. 

Oscillator stability is a big problem in Band III fre- 
quency changers, and if the two oscillator drift errors 
add, which is not unlikely, very poor tuning stability 
would result. 

A far less hazardous conversion would be to change 
the Band III signal straight down to the receiver i.f 
and to link-couple it into the first if. transformer of 
the i.f. strip, switching from Band I to Band III simply 
by switching the h.t. from one “front end” to the other 
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continued 


Some adjustment of the tuning of this transformer would 
be necessary to restore the if. curve to its original shape, 
but this should not ve difficult. 


Salford, Lancs R. WARD. 


Die: Castings 


I WAS very interested to read your account of the 
B.S.I. Certification Scheme for zinc alloy die castings 
which appeared in the April issue. This scheme should 
encourage the wider use of high-quality die castings in 
industries such as your own. 

Your comparison between zinc alloy die castings and 
cast iron may, however, give your readers a wrong im- 
pression, since the tables published in BS1004 give figures 
for the tensile strength of zinc alloy die cast test pieces 
ranging from 16 to 20 tons per square inch. These 
figures compare more than favourably with the average 
tensile strengths of ordinary iron castings, which range 
from 10 to 12 tons per square inch. 

The value of zinc alloy die castings lies not only in the 
high strength of the material, but in the intricate shapes 
which can be mass-produced with high dimensional 
accuracy. The new Licence Scheme will no doubt en- 
courage many manufacturers in the telecommunications 
industry to make further use of certified zinc alloy dic 
castings. RONALD W. BAILEY, 

Oxford. Zinc Alloy* Die Casters Association. 


*“* Cascode’ 


THE recently developed series-connected twin-triode 
r.f. amplifier which, with the advent of Band III fre- 
quencies has a particular application in television 
receivers, is repeatedly referred to, in and out of the 
literature, as a cascode circuit. This confuses with the 
original cascode circuit by Wallman, which used parallel 
connected triodes to h.t 

The new circuit affords a distinct advantage to the 
original by the extended grid base obtained by series 
connection, minimizing cross-modulation of the vision and 
accompanying sound signals. Also the original cascode 
employed a _ frequency-selective neutralizing circuit, 
whereas the grounded cathode triode of the series 
connected amplifier generally includes a_ neutralizing 
capacitive bridge, with balance independent of frequency 

These differences would indicate the need for a more 
positive identification of the new circuit. “ Extended Base 
Cascode” would identify one merit, but does not embrace 
the second 

The American 6BQ7 when used similarly is identified 
as a “ Driven Grounded Grid R.F. Amplifier” which is to 
be commended more than the loosely used 
identity. 

Colwyn Bay 


cascode 


S. L. FIFE. 


Transistor 


Applications 


THE exploitation of any new device is nowhere more 
rapid than in the U.S.A., and the transistor is no excep- 


tion. According to the April, 1954 Electronics a tran- 
sistor pre-amplifier is now embodied in a hand-type 
moving-coil microphone, its use lifting the output to about 
the level of that of a carbon type. It is said that the back- 
ground noise is considerably reduced. 

A carrier telephone system which employs some 300 
transistors has beer installed in a rural area. It covers 26 
miles or so of country, includes three terminal units and, 
several repeater amplifiers, and the use of transistors is 
said to reduce the size of these equipments to 1/10th and 
the power requirements to 1/20th of that of valve 
equipment 
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New Licence Regulations 


Amending Transmitting 


. ‘| Sea the 1949 Wireless Telegraphy Act, and 
its extensions covering the Channel Islands and the 
Isle of Man, the Postmaster-General is empowered to 
make such regulations as are necessary to licence 
transmitting and receiving stations. No such regula- 
tions regarding fees had been made until April 5th 
when two Statutory Instruments* covering broadcast 
receiving licences and sundry transmitting licences 
were laid before Parliament. They are scheduled to 
come into operation on June Ist. Co-incident with 
the introduction of these new fees the P.M.G. has 
revised some of the regulations covering the issue of 
licences. 

So far as broadcast receiving licences are concerned 
the main changes are in the fees payable. As has 
already been announced in Parliament, television 
receiving licences are to cost £3 per annum. In the 
past an hotel has been licensed as a single household, 
irrespective of the number of rooms equipped for 
radio reception, but the new regulations provide for 
licences for hotels at £1 (sound) and £3 (sound and 
vision) for each room equipped. 

On the transmitting licence side there have been 
many changes. In general the technical requirements 
are more stringent except that for amateurs there has 
been an easing of restrictions. There have been a 
number of changes in the charges for transmitting 
licences—both increases and decreases—which, inci- 
dentally, are based on the estimated administrative 
costs for the various classes of licence. It is the 
intention of the P.M.G. to issue the new licences on 
the first renewal after the introduction of the new 
regulations and charges on June Ist. 


Mobile Radio 


To ensure that these new Statutory Instruments 
are fully discussed in the House of Commons, Capt. 
L. P. S. Orr, M.P., who is chairman of the Mobile 
Radio Users’ Association, has announced that he is 
putting down a Prayer for their annulment. The 
question of the legality of the original charge for 
mobile radio licences is, as already reported,t being 
contested by one user who has served a writ on the 
Post Office. It is also claimed that some of the regu- 
lations laid down in the licences are contrary to the 
provisions of the Wireless Telegraphy Act. 

Now for the details of the new transmitting licences. 
Brief deseriptions are given in S.I. 1954/439 of seven- 
teen different types of licence, but this is not a com- 
plete list, for there are in addition a number of special 
licences; in fact there are some cases where there is 
only one licence in existence. In other cases, such 
as that for the radio control of industrial equipment 
and telemetering, new licence regulations are in course 
of preparation. 

On perusing the provisions of the new “private 


*S.1. 1954/438 
Charges) Regulations” (4d) and S.1. 1954/439 “The Wireless 
Telegraphy (General Licence Charges) — ” (6d), H.M.S.O. 

+ Wireless World, March, 1954, p. 124. 
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and Receiving Licences 


’ 


mobile radio licence,” which will supersede the busi- 
ness radio licence, the technical requirements appear 
to be more stringent. On investigation, however, it 
will be found that the technical limitations laid down, 
which were not included in the old licence, are, in 
fact, a reiteration of the P.M.G.’s specification issued 
to manufacturers for the type-approval of their 
equipment. The licence charges have been reduced 
from £5 to £3 per transmitter and a composite 
licence for all the stations in a network will be 
issued. It is something of an anomaly that whereas 
ambulance services come under the “ private mobile 
radio” category and will pay the £3 fee, there is a 
separate “police and fire service” licence for which 
the fee is £2 p.a. for each fixed station, irrespective 
of the number of mobile transmitters used. 


Amateur Sound and Vision 


Instead of the previous arrangement whereby 
charges for amateur sound transmitting licences 
varied according to the power of the station (10 W, 
£1; 25 W, 30s; over 25 W, £2 p.a.) the new regula- 
tions provide for a uniform fee of £2 p.a. The initial 
charge of 10s or £1 according to the radiated power 
will no longer be made. Operators may not at 
present use portable equipment or operate from an 
alternative address without first applying to the Post 
Office and the charges for “P” or “A” operation 
have been 10s each. Under the new regulations 
operation from a temporary alternative address or 
location is covered by the main licence. Provided the 
periods of “P” or “A” operation do not exceed four 
consecutive weeks the Post Office will not need to 
be notified. 

A “sound mobile licence” which is supplementary 
to the main amateur transmitting licence will in future 
be available for £1 and this will permit the licensee 
to operate in a vehicle or vessel. Amateur equipment, 
whether mobile or fixed, may not be used at sea 
or within any estuary, dock or harbour. 

The P.M.G. is introducing the award of a certificate 
(Amateur Radio Certificate) which will be granted to 
those who pass the City and Guilds Radio Amateur 
Examination and a 12-w.p.m. morse test. Holders 
will be permitted to operate a transmitter under the 
supervision of a licensed operator without themselves 
holding a licence. 

A licence to operate an amateur television station 
will in future cost £2 instead of £3, and as at present, 
it limits transmission to visual images. Aa operator 
may send his call in morse but to radiate sound he 
will also need an amateur sound licence. 

A licence for the radio control of models is pro- 
vided for in the new regulations. This costs £1 for 
five years. The operator will not have to pass a test. 

There will in future be a “training establishment 
licence” (£2 for five years) which will permit the 
establishment of a transmitting and receiving station 
for “ wireless telegraphy ” which, within the meaning 
of the Wireless Telegraphy Act, covers radar. 


283 


The Diode Rectifier in 
Valve Voltmeters 


Limitations of Use Imposed by Specified Maximum Error 


 - majority of valve voltmeters for alternating 
voltages use a diode rectifier followed by what may 
be called a current amplifier or direct-voltage valve 
voltmeter. A previous article’ reviewed the whole 
design of this rectifier circuit, including methods for 
dealing with its non-linearity, which of course is of 
chief importance at low voltages. The present article 
is confined to causes of error other than non-linearity, 
and has especially in view (though not exclusively) 
use at frequencies lower than r.f. At such frequencies 
one reasonably expects a fairly high standard of 
accuracy to be attainable. On the other hand, the 
sources of voltage being measured are unlikely to be 
low-loss tuned circuits, and, as was emphasized 
previously, when a non-resonant source is being 
measured the error due to diode loading is appreciable 
with much less source resistance than is often supposed, 
especially when one is accustomed to using the 
instrument across r.f. tuned circuits. For 1 per cent 
error, say, a diode voltmeter with a load resistance of 
1 MQ is actually worse than an ordinary 1,000-ohms- 
per-volt metal-rectifier meter on a 50-V or higher 
range! 

With an ordinary voltmeter, the source-resistance 
error can be calculated from the voltmeter resistance. 
In one way of looking at the matter, this resistance 
and the resistance of the source of voltage form a 
potential divider as in Fig. 1, and the voltage actually 
read (assuming the meter otherwise free from error) 
s m >| 
is R, +R, E An error of x per cent 
is caused by R, when it is x per cent of R,, + R,, or 
(assuming x is reasonably small) very nearly x per cent 
of R,,. If R,, were 50,000 Q, for example, and the 
maximum source-resistance error tolerated were 
1 per cent, the maximum source resistance that need 
not be corrected for would be just over 500 2, 

An alternative viewpoint that shows the same result 
is to suppose that the voltage to be measured is due to 
a constant current I flowing through the source 
resistance. It is therefore equal to IR,. When the 
meter is connected, the resistance through which I 
passes is R, and R,,, in parallel, i.e. R,,R,/(R,, + R,). 
The ratio of voltage read to voltage before the meter 


instead of E. 


m 


was connected is therefore as before. 


m t+ R, 

If one seeks to apply this calculation to a diode 
voltmeter the question at once arises, where is R,,,? 
And if the voltage being measured is across a tuned 
circuit there may also be doubt about R,. One thing 
that must not be done is to work on the assumption 
that R,, is the load resistance of the diode, i.e. the 
resistance across which the rectified voltage is developed 
—R in Fig. 2. In general one cannot regard the 


* Wireless World, March 1952, pp. 89-94. 
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rectifier as equivalent to an ordinary resistance, for 
during the greater part of each cycle of the input 
voltage the diode is non-conducting so that the 
rectifier as a whole is an open circuit and imposes 
little or no load on the voltage source, while during 
the remainder of the cycle it is conducting and passing 
a relatively heavy current into the capacitor C. Not- 
withstanding this, however, it is found that in the 
special case of the source of voltage being a resonant 
circuit the damping effect of connecting the rectifier 
across it is equivalent to that of an ordinary resistance. 
The reason is that the flywheel effect of the stored 
energy in the resonant circuit maintains its pure 
voltage waveform in spite of the great variability of the 
load across it. 


Effective Input Resistance 


It is sometimes stated that the value of this equivalent 
resistance, which we shall call R,;—the effective input 
resistance of the rectifier, or the resistance which, if 
substituted for the rectifier, would draw from the 
voltage source the same amount of energy during each 
cycle—is half the diode load resistance (R). But it 
is not always made clear at the same time that this is 
not even approximately true if the input voltage is 
small or the source-resistance error is large, and that 
it applies only to the series-diode circuit, Fig. 2(a). 
R, varies with input voltage, because at very small 
inputs a diode is far from being a perfect rectifier. 
Throughout this article, however, we shall assume 
that the input is sufficient (say at least several volts) 
for the performance of actual diodes to be not greatly 
different from that of an ideal diode having infinite 
resistance when the anode is negative with respect to 
the cathode and either zero or a constant small resis- 
tance when it is positive. If for the moment we also 
assume that the Fig. 2(a) circuit is used, with no 
source resistance, then V,, the rectified output across 
R, is equal to the peak value of the sinusoidal input 
voltage. Since the forward resistance of the diode is 
assumed zero and its backward resistance is infinite, 
R is the only power-dissipating element in the circuit, 
the power being V’,/R. This must be equal to the 
input power, which by definition of R, is E?,,,,/R,;. 
Since the peak value, E,,,,,. of 3 Brus Vex Bree 
V?,/2, so R,; = R/2. In practice this theoretical 
value is a reasonably good approximation when the 
input voltage is at least a few volts and there is no 
series resistance other than a low-resistance diode— 
in other words, conditions are such that V, is not 
more than one or two per cent less than E,,,,,. 

In Fig. 2(a), R is shut off from E by the non-con- 
ducting series diode for almost the whole of every 
cycle, but in the shunt-diode circuit, Fig. 2(b), a.c. is 
driven through R by E all the time (the impedance of 
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Fig. 1. Diagram 
representing a source 
of voltage as an e.m.f. 
E in series with in- 
ternal resistance R,, 
being measured by a 
voltmeter with resist- 
ance R,,,. 


C being assumed negligible), so R,; in this case is 
equivalent to R/2 in parallel with R; i.e., R/3. 

To prevent the alternating voltage across R in the 
shunt circuit from being passed on, some kind of 
simple filter is usually employed, perhaps the com- 
monest being as in Fig. 2(c) or (d). If the impedances 
of C, and C, are negligible in comparison with the 
resistances, it can easily be found in the same way— 
by reckoning the d.c. and a.c. resistances in parallel— 

R, R, 
" R, + 3R, 


In both circuits it is assumed that there 


that in Fig. 2(c) R 


R,)R,. 
R, + 3R, 
is no current path between the output terminals 
other than those shown. To make the output in 
‘ig. 2(d) equal to the r.m.s. value of sinusoidal E, 
R, + R,) must be about equal to 1/2 R,, in which 
case R, = R,/3.83 = R,/1.59 = (R, + R,)/5.42. And 
if in (c) R, = R,, R; = R,/4 = R,/4 = (R, + R,)/2. 
All these, of course, are subject to the assumptions 
made; with large input voltages the actual R, tends 
tcwards these figures, but around bottom-bend level 
the whole matter becomes far more complicated. 
In general, R, is greater (loss smaller) at small input 
voltages in the series circuit (a), and less in the shunt 
circuit, than large-voltage values. At high frequencies 
the additional losses in the capacitances may be 
serious and would have to be taken into account in 

any accurate evaluation of 


» and in Fig. 2(d) it is 


The importance of R,; is 
that when it comes across 


a resonant circuit it 
reduces that circuit’s 


or R,/(R, ,») to one. In other words, the 
calculation is exactly the same as for an ordinary 
meter, Fig. 1, R; now taking the place of R,,, and R, 
the place of R,. For example, if a series-diode volt- 
meter with a load resistance R of 3MQ were used to 
measure the voltage across a resonant circuit with a 
dynamic resistance of 80k, R; would be 1,500kQ, 
so the factor by which the voltage was reduced by 
the meter would be approximately 1500/1580 = 0.95; 
i.e., 5 per cent error, 

The desirability of making R, large is especially 
great in the valve voltmeter used to indicate Q in the 
usual type of Q meter measurement, for this damping 
error directly affects the readings and is not cancelled 
out as in the reactance-variation method. 


Peak Clipping 


So much for measurements on resonant circuits. 
From now on we shall assume that the source of 
voltage can be represented, as in Fig. 1, by an e.m.f. 
E in series with a resistance—the source resistance R,. 
Such a source has no stored energy to meet the 
relatively heavy demand at the positive peak of each 
cycle, when the diode is conducting ; consequently 
the positive peaks—which are what the diode volt- 
meter measures—are clipped short and the readings 
are low. If R, and the forward resistance of the diode 
(r,) were nil, C or C, in all the circuits in Fig. 2 would 
charge up to the full peak value, E,,,,,. To do this, 
the portion of each cycle during which the diode 
conducted would have to be infinitesimally small 
and the current infinitely great, so even a very small 
value of R, r, is sufficient to modify the situation 
considerably. If we restrict the error due to it to, 
say, 1 per cent, so that V, is only 1 per cent less than 
E,,,ae. the period of diode conduction cannot extend far 
each side of the positive peak; and since during this 
brief period C has to take in enough charge to feed R 
for the whole cycle, the charging current is bound to 
be relatively heavy. To restrict the voltage dropped 
in R, by this heavy current to 1 per cent of E,,,,.5 it is 


dynamic resistance (which 
we shall call R,). The 
voltage developed across 
the circuit by a given 
e.m.f. or current is pro- 


portional to the dynamic 
resistance. So the ratio 
of voltage with the rec- 
tifier connected to the 
voltage without the recti- 
fier is R,R,/(R,+R,toR.,, 


Fig. 2. The four types of diode 
rectifier considered. (a) is the 
series-diode type, (b) the 
simple shunt-diode, and (c) and 
(d) are shunt-diode circuits 


with two varieties of simple 
filter for removing the a.v. 
component from the output. 
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obvious that R, must be very small compared with R, 
which carries a far smaller current. 

In the article previously referred to therd was a 
curve, due to D. A. Bell*, showing how the “‘ efficiency 
of rectification,” V,/E,,,,,, varies with R,/R. Although 
one could see from this curve that an efficiency of 
99 per cent (i.e., error 1 per cent) necessitated R, being 
a very small fraction of R, the scale was such that it 
was very difficult to see even roughly how small. 
One object of the present article will be to remedy this 
by showing the upper part of the curve on a larger 
scale. Another object is to take account of the value 
of C on the small errors. But the main object is to 
extend the information, hitherto available only for the 
series-diode circuit, to the shunt circuit and the 
variants shown in Fig. 2. While a very large amount 
of information has been published on the series 
circuit, the shunt circuit seems to have been almost 
ignored. Admittedly the series circuit performs 
better in nearly every respect, but for use in measuring 
instruments it is not generally so convenient as the 
shunt circuit. Even data about Fig. 2(b) do not really 
meet the need, because in order to keep the following 
amplifier from being overloaded by a.c. the circuits 
used in practice are more likely to be (c) or (d), and 
what then is the load resistance? 

(To be Concluded) 


® Wireless Engineer, Oct. 1941, pp. 395-404. Actually a similar 
calculation had been presented, slightly differently, by F. M. Colebrook 
tleven years earlier (Wireless Engineer, Nov. 1930, pp. 595-603). 


Aerial scanner of R.C.A. lightweight search radar being 
installed in plastic nose radome of Boeing 80-ton ** Strato- 
freighter.’ Now a standard fitting in these aircraft, it can 
be used to locate storm fronts, as a collision warning device 
and as a navigational aid, by showing up prominent land 
features. Two display indicators are fitted, one shared by 
pilot and co-pilot and the other for the navigator, who also 
controls the equipment's various functions. 
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News from the Clubs 


Birmingham.—June meetings of the Slade Radio 
Society include a talk on “Receiver Design” by G. 
Nicholson (11th) and another on “ Servicing Car Radio” 
by W. E. Lewis (25th). The second of the season’s events 
for the Harcourt Trophy will be a midnight d.f. test on 
the 12th/13th. The society meets at the Church House, 
High Street, Erdington, on alternate Fridays at 7.45. 
Sec.: C. N. Smart, 110, Woolmore Road, Erdington, 
Birmingham, 23. 


Brighton and District Radio Club continues to meet 
each Tuesday at 7.30 at the Eagle Inn, Gloucester Road, 
Brighton. The club transmitter (G3EVE) is on the air 
on 80 and 160 metres (phone and c.w.) on some Tuesdays. 
A quantity of components has been acquired and it is 
proposed to start an “assisted constructional scheme ” 
to help young members in building their equipment. Sec.: 
i fe isnenett, 15, Waverley Crescent, Brighton, Sussex. 

Hastings.—The Hastings and District Amateur Radio 
Club will again be exhibiting at the Hobbies and Crafts 
Exhibition in the New Pavilion, Falaise Road, Hastings, 
during the town’s Carnival Week (July 3rd-10th). The 
club station, G6GHH/A, will be manned during the exhibi- 
tion from 10.00 to 22.00 each day except Sunday, July 4th, 
and will operate in the 80-metre band. Amateurs are 
invited to arrange schedules. Sec.: W. E. Thompson, 
8, Coventry Road, St. Leonards-on-Sea, Sussex. 

QRP.—The QRP Society is organizing a campaign to 
encourage the use of low power by all stations participat- 
ing in local nets. The society considers that there is no 
justification for stations to use 150 watts when 5W will 
adequately cover the neighbourhood. The society would 
like to hear from clubs interested in QRP with a view to 
organizing contests and trials. Sec.: J. Whitehead, 92, 
Rydens Avenue, Walton-on-Thames, Surrey. 


’ = > 
Commercial Literature 

Measuring Instruments, including signal generators, valve- 
voltmeters, Q-meters, frequency meters, bridges and micro- 
wave test equipment, described in a 1954 catalogue of 200 
pages, handsomely bound and illustrated, from Marconi Instru- 
ments, Longacres, St. Albans, Herts. A functional diagram 
accompanies the description of each instrument. 

Power Resistors, wire-wound, with values from 10 to 
30,000 2 and power ratings from 10 to 40 watts. Leaflet from 
R.M. Electric, Team Valley, Gateshead 11, Co. Durham. 

Lead-through Capacitors, Hi-k miniature ceramic types, for 
Band III and IV television tuners. Also Hi-k ceramic disc 
capacitors for decoupling in television receivers. Two technical 
bulletins from The Telegraph Condenser Company, North 
Acton, London, W.3. 

Slotted Angle Strips in steel for Meccano-type construction 
of racks, frames, etc, Leaflets from Dexion, Triumph House, 
189, Regent Street, London, W.1. 


Voltage Stabilizer with output voltage continuously variable 
between 200 and 240 volts and maintained to within 0.25%. 


Input voltage variation possible is — 174% to 
from Servomex Controls, Crowborough Hill, 
Sussex 


+64%. Leaflet 
Jarvis Brook, 


Miniature Soldering Irons of the pencil type made by Oryx. 
One model, for 6-volt operation, gives a high bit temperature 
of almost 400°C; another, already supplied for 6-, 12- and 
24-volt working, is now available for 50 volts. Leaflet from 
Anglo-Netherland Technical Exchange, 3, Tower Hill, London, 
FRR 

Encapsulation of small units in suitable potting resins: a 
service offered by Lion Switchgear and described in a leaflet 
from their Works at Hanworth Trading Estate, Hampton Road, 
Feltham, Middx. 

Components and Accessories; an information folder for 
insertion in their catalogue from Webb’s Radio, 14, Soho 
Street, London, W.1. 

High-Fidelity Audio Amplifier of 12 watts output, substan- 
tially flat from 2c/s to 160 kc/s, with negative feedback of 
26 db and distortion of less than 0.1%. Also a pre-amplifier 
and remote contro! unit for use with it. Specifications on a 
leafiet from Pye, St. Andrews Road, Cambridge. 
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V 0 R T E X i 0 N TAPE RECORDER 


% The noise level is extremely low and 
audibly the hum level and Johnson noise 
of the amplifier and deck are approximately 
equal. Only 25% of this small amount of 
hum is given by the amplifier alone. 

% Extremely low distortion and back- 
ground noise, with a frequency response 
of 50 c/s.—10 Ke/s., plus or minus 1.5 db. 
A meter is fitted for the measurement of 
signal level and bias level. 


%* Sufficient power is available for recording 
on disc, either direct or from the tape, 
without additional amplifiers. 

% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. 


% The .5 megohm input is fully loaded by 

18 millivolts and is suitable for crystal 

P.U.s, microphone or radio inputs. 

% A power plug is provided for a radio 

feeder unit, etc. Variable bass and treble 

controls are fitted for control of the play 

back signal, 

% The power output is 3.5 watts heavily 
damped by neg*tive feedback and an oval internal speaker 

The amplifier, speaker and case, with detachable lid, ts built in for monitoring purposes. 


; 7 : : % Facilities are provided for using the amplifier alone 
measures Sjin. x 224in. x IS¥in. and weighs, 30 Ib. and using power output or headphones while recording or 
to drive additional amplifiers. 


% The unit may be left running on record or play back 
even with 1,750 ft. reels with the lid closed. 


PRICE, complete with WEARITE TAPE 


POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v., 120 watts, 


50 cycles within 1%. Suppressed for use with Tape Recorder. PRICE £18 0 0. 


FOUR CHANNEL ELECTRONIC MIXER 


is almost essential for the professional or semi- 
professional where a number of different items have 
to be mixed on one tape recording. 

lt is recommended by a number of tape recorder 
manufacturers for this purpose. 

Any normal input impedance can be supplied to 
order, balanced or unbalanced, the standard being 
15-30 ohms balanced. 

The normal output is 0.5 volt on 20,000 ohms or less, 
but 600 ohms is available as an alternative. 

The steel stove enamelled case is polished and fitted 
with an engraved white panel suitable for making 
temporary pencil notes. 

An internal screened power pack and selenium 
rectifier feed the five low noise non-microphonic 
valves. 

Used in many hundreds of large public address 
installations and recording studios throughout the PRICE £36 1I5 0. 


world. 


Manufactured by 
VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19 


Telephones: LiBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble. London.” 
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EDISWAN 
MAZDA 
VALVES AND TUBES 
AT HOME 


in all good sets 


THE EDISON SWAN ELECTRIC COMPANY LIMITED 
155 Charing Cross Road, London, W.C.2, and branches 
Member of the A.E.I. Group of Companies 


French Components Show, 1954 


Preponderance of Electronic and Television Equipment 


By E. AISBERG* 


S, NCE the world’s first compenents exhibition was 
staged in Paris in 1934, the area covered by the 
“Salon de la Piéce Détachée” has grown from 600 
to 6,000 sq. metres. Like its British counterpart, the 
R.E.C.M.F. show, the French Salon confines itself to 
components, accessories and measuring instruments 
produced by the home industry. 

Three main tendencies were in evidence this year. 
First and foremost, equipment for professional and 
industrial use took pride of place. What was at one 
time essentially a radio show has become an exhibi- 
tion of general electronics. No doubt the heavy 
demands imposed on the French industry by the 
armed Services are responsible for this tendency, and, 
as a result, technical considerations are becoming of 
greater importance than purely commercial ones. 
Now that supplies are plentiful, choice is determined 
largely by quality, but of course price is important 
in components for broadcast receivers, both sound 
and vision. Lastly there is a trend, more and more 
in evidence, towards the production of many new 
television components. 

Sound Broadcast Equipment.—Since March 28th 
the Paris f.m. station, which had previously been 
conducting low-power experimental transmission, has 
been regularly at work on 96.1 Mc/s with a power 
output of 20kW. The coming of f.m. has been 
responsible for some novelties amongst components. 
Several coil manufacturers have produced special 
assemblies for the 90-Mc/s frequency band, as well 
as wide-band i.f. transformers and windings for 
discriminator circuits. 


* Editor, Toute la Radio. 


** Rabbit's-ear ”’ 
one passive unit. 


dual loudspeaker with one operative and 
(Elipson). 
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Device to enable a rotary switch to be push-button operated 
(S.T.A.R.E.). 


Loudspeakers designed to handle a wide range of 
audio frequencies were well in evidence. Besides the 
usual electro-dynamic types several manufacturers 
have introduced dual units with concentrically 
mounted electro-static or piezo-electric units capable 
of reproducing audio frequencies up to 15,000c/s. 
The coming of f.m. was not the sole cause of the 
development of such loudspeakers; they are required 
also for the reproduction of high-quality microgroove 
records. If the manufacturers of television receivers 
would only take the trouble to give proper attention 
to the a.f. portions of their sets, viewers could take 
full advantage of the wide-band sound transmissions 
which accompany the pictures. Most French teéle- 
visors, alas, are provided with rather rudimentary a.f. 
amplifiers and small loudspeakers and so are incap- 
able of reproducing more than a narrow band of 
audio frequencies. 

Before we leave loudspeakers another interesting 
novelty must be mentioned. This is an instrument 
with a focusing baffle shaped like a rabbit’s ear. In 
addition to a normal, energized reproducer there is a 
second one, exactly similar but mounted horizontally. 
The latter receives no audio input; actually, its speech 
coil is short-circuited. The purpose of the “ parasitic” 
speaker is to absorb the resonance peaks of the other 
to some extent. Since it is precisely similar to the 
energized one, it has the same resonances and the 
currents in its speech coil serve to damp the move- 
ment of the cone. 

Television Equipment.—The new television com- 
ponents show, on the one hand, a tendency to simplify 
manufacturing processes with a view to price reduc- 
tions, and on the other a desire to enable the user 
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to receive several stations, possibly with different 
standards of definition, 

Printed-circuit technique has now for the first time 
been used in the manufacture of television receivers. 
The French term circuits appliqués is perhaps more 
accurate. Two manufacturers showed assemblies 
made by cementing a plate of copper, 0.03mm to 
0.05 mm thick, to an insulating backing and removing 
unwanted metal by chemical methods. 

A complete TV receiver chassis constructed in this 
way may contain no more than a few dozen soldered 
joints, as against the thousand or so called for by 
ordinary wiring methods. Deflector coil assemblies 
are also made by the applied circuit method. Much 


Front and back views of printed circuit panel for a television 


receiver. (Visseaux). 


Dual moving-coil and piezo-electric loudspeaker. 
(Musicalpha) and (left) Six-channel television 
tuner. (Vidéon). 


use also is made of the new magnetic materials for 
TV purposes. 

Cathode-ray tubes shown had screen diameters 
ranging from 36 to 66cm, anything less than 36cm 
being of no account. Tubes with 43-cm screens are 
already in mass production and the large-scale manu- 
facture of 54-cm tubes will soon be under way. 
Wide-angled tubes with deflection up to 90 deg are 
becoming common. 

Two types of “rotactor” (rotary switching coil 
units) enabling reception to take place on any one 
of several channels were exhibited. They are 
equipped with readily interchangeable coils. 

Several standards of definition have to be taken 


Printed circuit amplifier 
panel for a magnetic re- 
corder, (Aréna). 


WIRELESS WoRLD, JUNE 1954 


Servicing oscilloscope with 3-in. c.r. tube. (Centrad). 


into account in France. In addition to the 819-line 
transmissions on the official French standard, 441-line 
transmissions will continue until 1958. Again there 
are many viewers in the regions near the eastern 
frontier who receive the German 625-line trans- 
missions. One thus finds television measuring instru- 
ments, pattern generators and the like, designed to 
deal with this multiplicity of scanning systems. 
Measuring Instruments.—Amongst these there is 
a large variety of new instruments designed to meet 
widely different needs. There are galvanometers so 
completely water-tight that they can be used sub- 
merged in several metres of water. More and more 


HONG KONG 


A V.HLF. ea system 
has been installed at Hong Kong to 
provide direct communication be- 
tween ships in the harbour and sub- 
scribers on the Hong Kong telephone 
exchange. In addition to providing 
this facility the new system affords 
direct communications between 
moored ships and greatly assists 
loading and unloading operations. 

The ship-to-shore radio link is 
provided by a portable battery- 
operated f.m. transmitter-receiver, 
which is taken on board from the 
pilot’s cutter as soon as the ship 
enters the harbour and set up in 
some suitable position. 

To facilitate operation the network 
is divided into several groups, each 
group being allotted two wave- 
lengths, one for transmit and one for 
receive, and all groups work through 
a permanent land station linked by 


cables to the 
exchange. 
Ship stations 


portable aerial 
receiver, 


Oneof theG.E.C. mobile radio-telephones 
being tcken aboard the pilot's cutter for 
transference to a ship entering the har- 
bour. On the extreme right is shown 
a ground-plane aerial set up aboard ship 
in Hong Kong harbour for ship-to-shore 
communications. 
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HARBOUR 


main 


operate 
12-volt battery and the equipment 
for each comprises a calling decoder, 
mast, 
desk controller and all 


instruments are seen with scales of up to 270 
deg. With the higher and higher sensitivity 
that is being achieved a microammeter with a 
full-scale deflection for a current of 1 «A comes 
as no surprise. 

One ingenious means of improving the oscil- 
loscope must be mentioned. It consists of a 
fluorescent scale engraved on a sheet of Perspex, 
which is placed in front of the screen. The 
screen is illuminated from the side and the 
brilliance can be varied at will. 

Electronic Equipment.—In France, as else- 
where, the semiconductors are beginning to 
figure prominently in the field of electronics, 
germanium and silicon diodes being in common 
use. Several firms showed transistors, though 
these are not as yet generally available. 

An ingenious device is a d.c. “ transformer ” 
which enables direct voltages to be increased or 
decreased at will. The appliance contains a 2- 

position switch. In one position the.switch connects 
a bank of capacitors in series; in the other it connects 
them in parallel. The capacitors may thus be charged 
in parallel and discharged in series and the voltage in- 
creased. It can be decreased by charging in series 
and discharging in parallel. The principle is an old 
one; but this practical application is new and the 
device is completely reliable. 

To sum up, the Salon must have made a very satis- 
factory impression on any technical visitor. Quality, 
reliability and ingeniousness were its outstanding 
characteristics, all of which serve to exemplify the 
liveness and virility of the industry. 


RADIO 


telephone necessary cabling; the gear can be 
set up on board and working in a 
matter of minutes. 

All the equipment was made by 
the General Electric Company of 
England and the service is operated 
by Cable and Wireless. 


from a 


transmitter, 


avity Resonators 


Empty Boxes 
By “CATHODE RAY” 


Is microwave equipment, the parts that correspond 
to wiring at lower frequencies are commonly referred 
to as “plumbing,” from the obvious resemblance of 
waveguides and associated metalwork to the pipes with 
which builders in this country decorate the outsides of 
houses. The precision of manufacture and installation 
has to be a good deal higher than in domestic plumb- 
ing, however. After having been accustomed to 
making electrical connections from A to B by means 
of almost any old piece of wire, the constructor’s 
graduation to microwaves comes rather painfully. 
Whether the same can be said of the theory side is 
perhaps a more open question. Anybody who has 
been brought up to think exclusively in currents and 
circuits probably finds it very difficult to imagine how 
electricity can be sent along a pipe. If, however, he 
had begun with microwaves, which would have meant 
thinking in fields from the start, the idea of currents 
travelling along wires might have appeared strange and 
difficult. Supposing I had a very limited time in 
which to do my best for someone who knew nothing 
at all about electricity, I think I might choose wave- 
guides rather than wires. Even though speaking tubes 
are no longer standard equipment in the really modern 
home or office, so that an actual demonstration might 
be difficult to arrange, it is easy to imagine how they 
work. And if one can visualize sound waves going 
along pipes, why not electromagnetic waves? Com- 
munication by wire is a much more surprising 
phenomenon 


Acoustic Resonant Cavities 


It is the same with resonant cavities. We radio 
people are so used to our tuned circuits being made 
up of coils and capacitors that we are baffled when 
asked to accept an empty copper box as a tuned cir- 
cuit. But if we could start again with no electrical 
knowledge at all, surely it would be the coil and 
capacitor that would be baffling, rather than the 
cavity? After all, everyone is accustomed to acousti- 
cal resonant cavities. Even the washer-up can hardly 
have failed to notice that while a bottle is being filled 
with water the sound, produced by the resonant cavity 
formed by the unfilled portion of the bottle being 
shock-excited by the impact of the water, rises in pitch 
as the cavity becomes smaller. And I suppose we have 
all played tunes by acoustically shock-exciting our 
mouths—another form of resonant cavity—by tapping 
our teeth with a pencil or blowing air between our lips 
and simultaneously varying the size of the cavity. By 
slightly, modifying the blowing technique we can 
obtain miich clearer notes, caused by continuous oscil- 
lation in the cavity, commonly referred to as whistling. 
To whistle a !ow Hote we have to make the mouth 
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Instead of Coils and Capacitors 


cavity larger than for a high note. If anyone asks 
about dental cavities, the answer is that in a well-kept 
mouth they should always be small enough for their 
resonant frequency to be above audibility. 

Another example of acoustic resonant cavity, intro- 
duced to most of us at an extremely tender age—prob- 
ably on first visiting the seaside—is a shell held to the 
ear, which, like an electrical tuned circuit, selectively 
amplifies the frequencies to which it resonates, causing 
otherwise barely audible sea noises to roar forth im- 
pressively. And when listening to speech or music, 
one can, by making a cavity with the hands close to the 
ear, distort the sounds in just the same way as a too- 
resonant audio amplifier or loudspeaker. 

The classical example, which so far I have not been 
privileged to witness, is the famous tenor lifting his 
empty glass after dinner and shattering it with one 
strong sustained note sung at its resonant frequency. 
But in this country such behaviour, even by famous 
tenors, is probably considered bad form, and one 
would have to go abroad to stand any chance at all. 
However, with so many less spectacular but perhaps 
more instructive demonstrations right at hand, there 
is really no need. 

Now of course the fact that enclosed or nearly en- 
closed spaces have acoustical resonance does not prove 
that they also have electromagnetic resonance, nor 
does it explain how such electromagnetic resonance (if 
any) takes place. But we do know that there is a very 
close analogy between the generation, transmission, 
propagation and reception of sound waves, and of 
electromagnetic waves, so at least our examples of 
acoustic resonant cavities should lead us to expect 
something corresponding in electromagnetics; and by 
tracing the analogy between sound and electromagnetic 
waves we ought to be able to get some idea of how 
electromagnetic cavities resonate. To make this 
approach it is necessary to have a fairly comprehensive 
mathematical knowledge of sound waves, and their 
differences as well as resemblances to electromagnetic 
waves. Anybody who has such knowledge will prob- 
ably be able to follow this line for himself without 
the doubtful benefit of my assistance. The rest of us 
will be content with the general picture. 

Another approach is from what we know about 
transmission lines, resonant stubs and waveguides. 
Anyone who has grasped the theory of these three 
items can go on to resonant cavities on the basis that 
cavities are to waveguides as resonant stubs are to 
transmission lines. One learns that long lines, made 
up of uniformly distributed inductance and capaci- 
tance, transmit electromagnetic waves, and that certain 
comparatively short lengths, either short-circuited or 
open-ended, resonate, and are equivalent to tuned 
circuits (but in general are much better, in terms of 
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Q. Similarly, a pipe or waveguide, provided its 
diameter is large enough in relation to the frequency, 
transmits electromagnetic waves; and a certain length 
of waveguide (such as a half wavelength) acts as a 
high-Q resonator. A closed length of waveguide is 
one possible form of cavity. And, just as waveguides 
have different “modes” of wave transmission, so 
cavity resonators have different modes of oscillation. 
Cavities, then, are best considered as an extension of 
the study of waveguides, especially as regards the 
question of modes. 

The shapes of cavities are by no means only the 
same as commonly used types of waveguide. One 
possible, and in fact highly efficient but not usually 
convenient, shape is spherical. A very usual one, again 
not related to waveguide shape, is the toroid or Ameri- 
can doughnut; for example, in klystrons, where it is 
termed the rhumbatron. 

Still another approach, short-circuiting the study of 
waveguides, is by way of ordinary inductance-capacit- 
ance or LC-tuned circuits. The rhumbatron just men- 
tioned is sometimes introduced as a development of a 
tuned circuit consisting of a single-turn coil and a 
single pair of capacitor plates, as in Fig. l(a). By 
putting together a sufficient number of turns in parallel 
around a circle, as at (b), one forms a rhumbatron. 
Although this view may be better than nothing if a 
knowledge of waveguides and wave propagation is 
lacking, it doesn’t get us very far. And it may be 
misleading in that the inductance and capacitance are 
not really separate, even in this shape, and obviously 
are not if the shape is a sphere, cube or cylinder. It 
is therefore hopeless to try to analyse a resonant cavity, 
as one can an ordinary tuned circuit, by measuring 
L its inductance; C, its capacitance; and r, the resist- 
ance which, if connected in series with L, would 
account for all the losses (Fig. 2). On the other hand, 


it is quite easy to find a cavity’s resonant frequency. 
Actually, it has many resonant frequencies, but “ the ” 
resonant frequency, if not more particularly specified, 
is taken as the lowest. And it is fairly easy, by means 
of the frequency-variation method, to measure the Q 


2% nyad 
BT 


(a) 


Above: Fig. !. One way of 
looking at the toroidal-shaped 
resonant cavity (b) used in 
klystrons is as an extension 
of a single-turn coil and a 
single- pair - of-plates 
capacitor (a). In fact 
however the inductance and 
capacitance are not com- 
pletely separate, even in this 
shape. 


Right: Fig. 2. However a 
resonator is made up, it can 
be represented by this 
equivalent circuit. The values 
L, C and r usually depend on 
frequency and on what are 
reckoned as the terminals of 
the resonator. 
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of a cavity. The one remaining item needed to specify 
its performance as a resonator is its impedance, 
measured at resonance, when it is equivalent to a high 
resistance—the “dynamic resistance.” This is more 
difficult, but can be done if the points between which 
the resistance is reckoned are indicated. 

These three things, usually written as f., Q and Ra 
respectively, together with the terminal points of Ra, 
are sufficient to specify any kind of tuned circuit, 
whether its inductance and capacitance are distributed 
or lumped. If lumped, then L, C and r can easily be 
found from f., Q and Ra, because 

~ (when Q is not small) 
fo 27V/LC g 
2nfL 

r 

EL 

Cr 
If they are distributed, as in a stub or cavity resonator, 
the values of L, C and r found from these equations 
are the component values of the equivalent lumped 
tuned circuit. 


Q 


and R, 


Why we use Cavities 


Just in case anyone may not be quite clear why 
people should bother with cavities instead of the good 
old coil and capacitor (or, alternatively, bother with a 
coil and capacitor when it seems that an empty screen- 
ing can is sufficient) let us dispose of that point before 
going any farther. 

The advantage of the coil and capacitor is that 
their construction enables a comparatively large 
amount of inductance and capacitance to be got into a 
small space. Thereby it is practicable to tune to Droit- 
wich (200 kc/s) in even a “ ladies’ handbag” portable 
set. Theoretically it is possible to tune to Droitwich 
with a resonant cavity, but its dimensions would have 
to be of the order of half a mile, which would create 
some practica] difficulties, notably in the matter of 
manual tuning control. Even at the London television 
frequency (45 Mc/s) a cavity-tuned receiver would 
resemble a battery of Lancashire boilers. The con- 
ventional tuned circuit meanwhile is still entirely con- 
venient at this frequency. But at the much-discussed 
Band III frequencies (around 200 Mc/s) one is 
beginning to feel a shortage of turns when trying to 
arrange step-up or step-down ratios. And if we had to 
go to Bands IV or V, in the upper hundreds of mega- 
cycles, this difficulty would become so acute that a 
semi-distributed construction such as the “ butter- 
fly” circuit would probably be adopted. An alter- 
native is the stub or short resonant line, already men- 
tioned, but this is not particularly compact by present- 
day standards: at 600 Mc/s a quarter-wave stub is 
124 cm long—say Sin. A cavity is still less convenient, 
because it has to be wide and deep as well as long. 
It comes into its own in the thousands of megacycles, 
where lumped tuned circuits are right out of it, and 
stubs in turn are beginning to be difficult because their 
short-circuiting ends, which are supposed to be almost 
negligibly small compared with the length, no longer 
are. 

The higher the frequency, the greater the tendency 
to radiate. Although radiation from a coil can be pre- 
vented from going far enough to cause trouble, by 
shutting it up in a metal can, it is not thereby pre- 
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vented from being a loss to the coil. Apart from the 
difficulty of getting few enough turns at very high 
frequencies, therefore, the coil is out of it because of 
excessive radiation losses. For the same reason tuning 
stubs always take the coaxial form, in which the outer 
conductor completely screens the inner*; not the 
parallel-wire type, which radiates. When the frequency 
is so high that the length of a coaxial stub is so short 
that its outer diameter cannot be incomparably smaller 
still and at the same time give adequate clearance 
between low-resistance conductors, then one might as 
well drop the inner conductor and make it a cavity, for 
the dimensions will not be unreasonably large. 

And so we are left with an empty metal box. It acts 
as its own screening can, so the radiation loss is prac- 
tically nil. The only dielectric concerned is the air 
inside, so the dielectric loss also is practically nil. (If 
we were really fussy we could pump the air out; some- 
times this has to be done anyway, if the resonator is 
part of a valve.) The only conductor concerned is the 
metal of the box, which is nearly always copper; and 
since the currents flow only on the inner skint the inner 
surface of high-class cavities is polished and silver- 
plated. All these things having been properly attended 
to, the losses are extremely small, and the Q values 
are fantastic by conventional tuned-circuit standards— 
30,000 and more is not unusual. Of course, a cavity is 
not usually made just for the sake of being set into 
oscillation; it is expected to work for its living, and the 
load to which it is coupled pulls down the overall Q. 
But for best results it ought not to be pulled down too 
much; in this respect the cavity is like any other tuned 
circuit. 

Although Q is often expressed (as we have already 
done) as the ratio of inductive (or capacitive) reactance 
to equivalent series resistance, this is just a special case 
of the general definition, which takes the form of the 
ratio of energy stored to energy lost. The energy stored 
in a cavity resonator is stored in the electric and 
magnetic fields inside, so other things being equal is 
proportional to the volume. The energy lost is lost in 
the inner surface, so other things being equal is pro- 
portional to the area of that surface. One would expect, 
then, that the highest Q would be obtained in the 
shape that has the largest ratio of volume to surface 
area; which is the sphere. In practice the cylinder is 
little if any behind the sphere, and is obviously easier 
to make, 


Field Patterns 


In such a very introductory look at cavities I really 
don’t think we had better delve deeply into the busi- 
ness of modes; it can all be found in the books on 
microwaves, which are full of diagrams looking like 
latitude and longitude lines on hemispherical maps of 
the world, The full lines are electric lines of force, and 
the dotted lines are magnetic lines of force, and all of 
them are as imaginary as lines of latitude and longi- 
tude. They just show the directions and roughly the 
relative intensities of the fields at chosen instants 
during the cycle of oscillation. In a conventional tuned 
circuit the electric and magnetic departments are kept 
almost completely separate, in the capacitor and coil 
respectively, but in a cavity they share the same space. 
The analogous fact in an organ pipe or other acoustic 
resonant cavity is that the air inside vibrates to and fro 
(velocity wave) and is alternately compressed and ex- 


e * So Coaxial Problems,” Wireless World, Dec., 
+ “ Skin Effect,” Wireless World, Nov., 1953, p. 5 


1953, p. $71. 
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Fig. 3. One example of 
Chiadni’s figures, inwhich 
the pattern into which 
powder sprinkled on a 
plate forms itself when 
the plate is set into 
vibration shows the mode 
of vibration. The dark 
or powdery parts are the 
nodes, where there is no 
vibration. 


=5 
—— 


Fig. 4. Rectangular resonant cavity with input and output 
coupling loops. 


onl 
a i 


Fig. 5. 


Circuit equivalent to Fig. 4. 


panded (pressure wave). And just as an acoustic cavity 
resonates at one series of frequencies from end to end, 
and another from side to side, the electromagnetic 
cavity resonates at various series of frequencies de- 
pending on the mode. In both acoustic and electro- 
magnetic kinds of cavity, a standing-wave pattern is 
set up at resonance, and the mode is the particular 
pattern. Hence all the pretty diagrams. Anyone who 
has studied loudspeakers knows that the cone can 
vibrate in a large number of different modes, at differ- 
ent frequencies. The modes of vibration of a flat plate 
can be shown visually by sprinkling it with fine 
powder, which is thrown off the vibrating parts on to 
the stationary parts, forming what are called Chladni’s 
figures (Fig 3). 

In a two-conductor line, whether parallel-wire or 
coaxial, both electric and magnetic lines of force are 
transverse; that is to say, at right angles to the direc- 
tion of travel. The electric lines stretch between the 
two conductors and the magnetic lines encircle them. 
But in a waveguide, where there is no second con- 
ductor, one lot of lines is partly along the pipe. The 
British custom is to divide all modes into two main 
classes, according to which lot of lines this is. In 
America they are classified according to which lot it 
isn’t. Thus modes which have electric lines going 
along the guide are in the British system called E 
modes. In America they are called TM (transverse 
magnetic). Actually both lots of lines are transverse, 
but only the magnetic lines are exclusively so. The 
other class of modes is called H (for magnetic field) or 
TE (transverse electric). Individual modes in each 
class are distinguished by little numbers, e.g. Ho,, 
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Fig. 6. The dotted loops are magnetic lines of force and the 
verticals within them are electric lines of force characteristic 
of the lowest-frequency mode of oscillation set up as in Fig. 4. 


+——— 


i 


Fig. 7. Electric probe 
coupling for setting up 
the same mode of 
oscillation as in Figs. 
4 and 6. 


Fig. 8. Screw 
plug device for 
varying the 
resonant 
frequency of a 
cavity. 


according to the number of half-waves in the field 
pattern across the main dimensions. This is where I 
refer you to the books for details. 


Important Modes 


Resonant cavities, unlike waveguides, do not have 
a continuous wave movement in one direction; there 
is a standing .wave pattern, and these patterns or 
modes are classified in the same way as for wave- 
guides, except that one more number is needed—to 
indicate how many half-cycles there are of standing 
wave. Although there are innumerable possible 
modes, it is only the very few of lowest “order” 
(and therefore frequency) that are used; the others 
are merely a nuisance. A good deal of the design 
of a cavity resonator is a matter of discouraging 
unwanted modes, so as to make sure that at any 
one time it oscillates with one intended pattern at 
one intended frequency. Here again there is the 
acoustical analogy. If you, like me, have a member 
of the family who is learning to play a wind instru- 
ment, you will know what I mean. Such instruments, 
it seems, require skill to ensure that the column of 
air therein does not vibrate in some undesired mode, 
instead of or in addition to what is wanted. 

In both musical and electromagnetic instruments, 
a good deal depends on how the driving or exciting 
unit is coupled to the resonator. In microwave 
plumbing, one can place a probe (which is like a 
tiny rod aerial) in the direction along which the 
electric lines of force are wanted, or a loop in such 
a position as to encircle magnetic lines where they 
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are wanted. Fig. 4 shows a rectangular cavity mag- 
netically coupled to a source via a coaxial line at one 
end and to a load at the other, making a system 
equivalent (at the resonant frequency) to the circuit 
in Fig. 5. The input loop in Fig. 4 starts an electro- 
magnetic wave with the magnetic lines going through 
the loop, and therefore at right-angles to the paper. 
The corresponding electric lines are from top to 
bottom. When the wave reaches the far end it is 
(except for energy taken out by the coupling there) 
reflected. The magnetic field is reflected without 
change of phase so the round trip is a whole wave- 
length and the reflected energy arrives back in phase 
with what is just being delivered by the loop. Most 
of it is reflected again; and so forth, until the build-up 
in the cavity is very large. Since some of the magnetic 
field at the outlet end passes through the loop there, 
it generates an e.m.f. and so starts a wave along the 
outlet line. The field pattern in the resonator is 
represented conventionally as in Fig. 6; the mode is 
H,,, or TE,,,. If the cavity were twice as long, or 
the frequency twice as high, it would be H,,.,, because 
there would be two half-wavelengths from end to end. 

Because the electric lines are vertical, an alterna- 
tive way of establishing resonance of the same mode 
is shown in Fig. 7. The total distance from the probe 
to the end walls and back is only half a wavelength, 
but the electric field is reversed in phase on reflection, 
so the reflected wave again arrives in phase. No 
load is shown here, so presumably the cavity is very 
sharply resonant indeed, and the input impedance 
would go through very violent changes of magnitude 
and phase if the frequency were varied through f,. 

There are two other methods of exciting cavities : 
through a slot, or little open window between the 
source and the cavity; and by shooting electrons 
through the cavity. This last method is very 
important, as we shall see. 

An aspect of the subject yet to be mentioned is 
tuning. Obviously one way of tuning a cavity is to 
vary its length. One can think of a cylinder in a petrol 
engine as a resonator tuned rapidly to and fro over 
a wide range of frequency. We would be well advised 
to do no more than think about it, because as a 
practical arrangement it would not be very efficient. 
Steel piston rings, though no doubt excellent as a 
gas and oil tight joint, would not be conspicuously 
satisfactory for microwaves. However, suitable 
cylinder and piston combinations are in fact used as 
resonators for wide ranges of tuning. More often 
quite a small range is sufficient, and then a popular 
method is a screw plug (Fig. 8). The acoustic analogy 
might lead one to suppose that screwing the plug in, 
by reducing the volume of the cavity, would raise the 
resonant frequency. It might do so, but on the other 
hand it might lower it; all depending on whether it 
occupied space formerly dominated by electric or 
magnetic field. If electric field, then the result would 
be the same as if part of the space between capacitor 
plates were filled with metal—the capacitance would 
be increased and frequency lowered. Screwing a plug 
into the haunt of magnetic field, on the other hand, 
is like copper-slug tuning in coils—the inductance is 
reduced and frequency raised. 


Applications 


The uses of cavities? Obviously, for general tuning 
purposes. But there are one or two rather interesting 
special uses. Cavities can hardly be mentioned at 
all without bringing to mind the cavity magnetron, 
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Fig. 9. Echo box method of checking the frequency and 
overall efficiency of a radar set. 


which might quite well be called the valve that won 
the war. I gave some account of this last year,* 
along with the klystron,t which also incorporates one 
or more resonant cavities. In both of these the 
cavities are thrown into resonance by controlled elec- 
trons flying past or through them. 

Another use is as a wavemeter. For rough tuning 
over a wide range there is the piston type, and for 
fine tuning the plug or plunger controlled by a micro- 
meter movement. The enormously high Q enables 
the resonant frequency to be very precisely indicated. 
But, in contrast to the conventional absorption wave- 
meter, one must beware of responses at unwanted 
modes. 

The high Q comes in very useful for testing radar 
sets. The higher the Q the longer the oscillations 
in the resonator take to die out after the power has 
been cut off. With a Q of the order of 30,000, they 
go on for quite a long time—at least several micro- 
seconds. That may not strike one as being an 
unendurably long time, but a wavelength of 3cm 
means 10,000 cycles per microsecond. Briefly, the 
procedure is to set up a cavity resonator with a little 
dipole receiving aerial at a fixed distance from the 
radar aerial (Fig. 9). Each pulse from the radar, if 
it is working on the correct frequency (the frequency 
to which the cavity or “echo box” is tuned) sets 
the box into oscillation. At the end of the pulse 
the oscillations die away exponentially and are pickdd 
up by the radar receiver. Since each microsecond 
delay between pulse and received signal appears as 
a range of 164 yards on the receiver, the time taken 
for the oscillations to die away to the just-detectable 
level is known, and of course the longer this is the 
better the radar set as a whole, for it increases with 
transmitter power, receiver sensitivity, and efficiency 
of feeders, aerial, etc 


Speed of E.M. Waves 


My last example of the use of a cavity resonator is 
a very special one. Some years ago, Dr. Essen of 
the National Physical Laboratory used a resonant 
cylinder about 7in long to measure the speed of 
electromagnetic waves in a vacuum with great 
accuracy. The dimensions of this cylindrical cavity 
were made correct within one hundred-thousandth of 
an inch, and the result of the measurement was given 
as 299,792.5+3km/s. Since there is no reason to 
believe that the speed of electromagnetic waves at the 
frequency of the measurement (10,000 Mc/s) is any 
different from those at 500,000,000 Mc/s, this is 
accepted also as a measurement of the speed of light. 
Certainly it agrees well with accurate direct measure- 


* “ Valves for Microwaves,” Wireless World, Sept., 1953, p. 417. 
+ ‘‘ More Valves for Microwaves,” Wireless World, Oct., 1954, 
p. 479. 
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ments of the speed of light. The speed is so enormous 
that the early methods necessitated a distance of 
many miles. Now seven inches is enough. 


Transistor Stagnation 
DEVELOPMENT of transistors is being held up by 
the unwillingness of possible users to co-operate with 
the manufacturers, according to B. R. Bettridge in a 
recent lecture to the Brit. I.R.E. Engineers were tending 
to sit down and wait for the super-device they felt was 
just around the corner, he said, instead of getting down 
to experimental work with existing transistors and making 
demands for specific improvements. Consequently the 
manufacturers were not very sure in which directions to 
guide their development work and the awaited improve- 
ments were slow in coming. The whole situation was 
a vicious circle which could only be broken by the users 
thoroughly exploring the potentialities of the transistor 
and pointing out the best lines of development. 

Mr. Bettridge spoke about the use of other materials 
besides germanium for transistors, but said there were 
difficulties in manufacturing them in the form of single 
crystals. 


Short-wave Conditions 
Predictions for June 


THE full-line curves given here indicate the highest 
frequencies likely to be usable at any time of the day or 
night for reliable communications over four long-distance 
paths from this country during June. 

Broken-line curves give the highest frequencies that will 
sustain a partal service throughout the same period. 
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LEARN THE 


PRAGTICAL 


WAY 


Specially prepared sets of radio parts with 
which we teach you, in your own home, 
the working of fundamental electronic 
circuits and bring you easily to the point 
when you can construct and service radio 
sets. Whether you are a student for an 
examination; starting a new hobby; intent 
upon a career in industry; or running your 
own business—these Practical Courses are 
intended for YOU —and may be yours at 
very moderate cost. 


EASY TERMS FROM £1 A MONTH 


With these outfits, which you receive upon 
enrolment, you are instructed how to build RA D 10 Oucfic No. |.—For carry 
ing out basic practical work in Radio and 


basic Electronic Circuits (Amplifiers, : 
- . Electronics, from first principles and 
Oscillators, Power Units, etc.) leading to ' 
, Radi d Televisi Recei leading to the design and building of 
complete Radio an elevision Receiver i noie Receivers. 
Testing and Servicing. 


RADIO outfit No. 2—With this equip- 
ment, you are instructed in the design con- 
struction, testing and servicing of a complete 
modern Superhet Radio Receiver. 


TELEVISION outfiWo. 3. 


—With this equipment you are instructed 
in the design, construction, servicing and 
testing of a modern high-quality Television 


Receiver. 


POST THIS COUPON TODAY 
OTHER COURSES WITH EQUIPMENT INCLUDE: 
Please send me your FREE book on Practical Courses : 


MEGHANIGS - ELECTRICITY |! mms ete Blo oT tates 3. 
CHEMISTRY - PHOTOGRAPHY | °""" 


To: E.M.j. INSTITUTES, Dept. 127, 43, Grove Park Road, 


Chiswick, London, W.4. 
CARPENTRY : 


ALSO DRAUGHTSMANSHIP - COMMERCIAL ART 
AMATEUR S.W. RADIO - LANGUAGES - ETC. 


E s M . | . INSTITUTES The only Postal College which Is part of a world-wide Industrial Organisation 


(C23 


Wiretess Wor_p Jung, 1954 


The new Mk. Ill Camera 
with 4:"or 5” 

p> ‘mage orthicon 

py 


> tube... 


Oa 


Ps 


The use of the new Marconi camera BD 687 
with 4)” or 3” image orthicon tube and the 
employment of better circuit techniques in 
the camera channels have reduced to a 
negligible degree such faults as black halos, 
edge effects and electronic ghosts; whilst 


resolution, grey scale and signal-to-noise 
ratios are greatly improved. Ingenious design 
has led to simplicity of control and provided 
for fully remotely controlled applications. 


Besides the camera the channels BD 808/809 
comprise a Camera Control and Preview 
Monitor, Regulated Power Supply Unit and 
Focus Supply Unit. 


MARCONI 


Complete Broadcasting 
and Television Systems 


Marconi equipment has been installed in every one 

of the BBC Television transmitter stations 

and in the USA, South America, Canada, Italy 
and Thailand. 


MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX 


Physical Society s Exhibition 


Electronic Techniques in Research and Measurement 


This report is followed by surveys of recently intro- 
duced valves and allied devices; also of test and 
measuring gear. These surveys cover exhibits at 
both the Physical Society’s and R.E.C.M.F. shows. 
Some products appeared at both, so no distinction 
is made in the surveys between the two exhibitions. 


RESEARCH 


THE transistor has stimulated research into semi-conduct- 
ing materials and the possibilities of finding substitutes 
for or perhaps even better substances than germanium for 
this and other applications of solid-state electronics. Ger- 
manium belongs to Group IV of the periodic table of the 
elements with a chemical valency of 4, and on theoretical 
grounds it has been predicted that intermetallic compouhds 
of elements from the groups above and below with 
valencies of 5 and 3, which solidify in a zinc-blende struc- 
ture similar to germanium should exhibit comparable 
electrical properties. 

One of the principal difficulties in making electrically 
significant compounds is the maintenance of exact mole- 
cular proportions during the alloying process. The 
Services Electronics Re search Laboratory showed 
examples of miniature vacuum furnaces and methods of 
controlling the reaction, and also a series of representative 
specimen compounds. 

Provisional constants for some of these compounds are 
as follows :— 


Melting | Electron 
point | mobility | 
°C —— per | 


Aluminium anti- | 
monide P 
Gallium arsenide 
Gallium antimonide 
Indium phosphide .. | 
Indium arsenide 
Indium antimonide 


Germanium 


It will be seen that gallium arsenide has a ay 
similar to germanium and may be expected to be less 
sensitive to temperature since the energy (gap) required to 
free an electron-hole pair from the crystal valency bond is 
greater. 

The exceptionally high electron mobility and the low 
energy gap of indium antimonide suggest that it should be 
very useful as a thermoelectric generating material, and 
better than germanium as a material for measuring flux 
density by means of the Hall effect.* A demonstration 


* See Wireless World, Nov., 1950, p. 415. 
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was given with a small specimen of this material embedded 
in potting resin, which gave full-scale deflection on a Pye 
“ Microvolter ” when rotated in the earth’s magnetic field, 

An exhaustive study of the dielectric properties of cera- 
mics formed by various proportions of the oxides of 
magnesium, silicon and aluminium has been made by the 
Research Laboratory of B.T.H. In the most favourable 
proportions the losses (tan 5) are as low as 0.0001-0.0005 
at 3,000 Mc/s; the dielectric constant is about 6. Con- 
ducting glasses made with vanadium oxide and other 
admixtures and having resistivities at room temperature of 
the order of 10‘ were also shown by B.T.H 

A sensitive method of nl, frequency fluctuations 
is embodied in the “ periodmeter + which was shown by 
H.M. Underwater Detection Establishment. Time inter- 
vals between zero transits of the wave under examination 
are displayed on an arbitrary time base as successive ver- 
tical deflections, and the shape of the envelope gives useful 
information on the nature and components of any 
frequency irregularity. The resolution is 1c/s in 10 kc/s 
and one oscillogram showed that the equipment is capable 
of giving accurate information on magnetic tape speed, 
well below the generally accepted limits for fluctuation in 
recorders. It has also been applied to the ineasurement 
of the mean frequency of noise in a narrow band, and 
to the detection of pulse signals in noise. 

Apparatus for the measurement of very weak sounds (of 
the order of 7 phons) was demonstrated by G.E.C. 
Research Laboratories. It has been designed primarily 
for the investigation of hum produced by fluorescent 
lighting chokes. A soundproof double box, lead-lined, is 
used to contain the choke under test and a sensitive micro- 
phone, and a special pre-amplifier in which the anode 
current of the first valve is only 60 «A has been developed 
to reduce the electrical noise level. This amplifier is in 
tubular form so that it can be used for general measurement 
with minimum disturbance of the sound field 

The National Coal Board are investigating a method 
developed in the Physics Department of ‘King’s College, 
Newcastle, of detecting the presence of air in fire-damp 
drained from pit workings by measuring the velocity of 
sound through the gas by a pulse technique. The position 
of the pulse on a c.r. tube display is arranged to indicate 
all mixtures on a horizontal trace and an alarm relay is 
operated when the air content lies between 50 and 100 per 
cent. A commercial gas analyser working on the same 
principle is made by Sir Howard Grubb, Parsons and 
Company. 

An unusual application of electro-acoustics methods is 
to be found in the “apidictor” shown by the research 
department of Wayne Kerr Laboratories. A microphone 
and switched selective amplifier are used to monitor the 
sounds made by bees in a hive and to give information on 
the health of the queen and the immuinence of swarming 
without disturbing the life of the colony. 

Other research items noted in passing were a d.c. 
mercury pump (A.E.R.E.) in which transverse current and 
a magnetic field at right angles force the liquid upwards 
in accordance with the classical “left-hand rule”; and an 
e.h.t. supply unit (A.S.R.E.) in which the valve heaters 
are energized by capacitive feed from the anodes through 
miniature r.f. transformers which can be suspended in the 
wiring in multiplier circuits. 
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NON-INDUSTRIAL ELECTRONICS 


THE counting and sizing of microscopic particles, such 
as blood corpuscles and dust, is a job which plainly calls 
for electronic techniques. The most popular method 
seems to be to place the particles on the slide of an 
ordinary microscope and scan them with a flying-spot 
cathode ray tube “looking” down through the eyepiece; 
a photocell on the other side of the slide then transforms 
the light modulated by the particles into pulses, and these 
are passed to an electronic counter during the period of 
one frame. Instruments working on this principle were 
shown by Mullard and University College, London. To 
avoid the possibility of a large particle being counted 
several times as a result of being on more than one scan- 
ning line, both instruments use a double scanning spot 
with an extra photocell. When the first of the two spots 
encounters the particle a pulse is counted in the normal 
way, but when, on the next scanning sweep, both spots 
encounter the particle the pulse from the second photocell 
is used to cancel the output of the first one, and so on. 
Size analysis of particles is accomplished in the University 
College instrument by a pulse-width discriminator which 
only accepts photocell pulses of certain durations, and in 
the Mullard instrument by increasing the separation of 
the two spots so that the second “inhibiting” spot only 
comes into action with particles of a certain size. 
Another type of particle which can only be counted by 
electronic means is that produced by radioactive 
materials, and in this field the scintillation counter is 
becoming increasingly popular because of its great sensi- 
tivity—up to 80 times that of a Geiger-Muller counter. 
Burndept were showing an interesting example which was 
fitted with a lead collimator round the detecting crystal 
to give directional properties. With this the counting 
rate falls to one half of its peak value when the counter 


(Right) Ericsson 
on" decades, 


* add- 


counter with 


(Below) Vectorcardiograph with 
recording camera by Cambridge Instru- 
ment Company. 


(Right) 


is moved as little as 54 degrees from the source of radia- 
tion. For the actual process of counting, as distinct from 
detecting, Ericsson Telephones were demonstrating a 
versatile equipment based on their well-known Dekatron 
tube. This is designed on the “add-on” unit principle 
so that any number of decades, each incorporating a 
Dekatron, can be plugged together to count up to what- 
ever figure the user requires. 

A new method of displaying the electrical activity of 
the heart which is now becoming increasingly popular is 
the vectorcardiogram. This gives a two-dimensional pic- 
ture by presenting on one diagram recordings made 
simultaneously across two planes of the heart. In the 
vectorcardiograph shown by the Cambridge Instrument 
Company the amplified signal from one set of electrodes 
is connected to the Y plates of a c.r. tube and the signal 
from the other electrodes to the X plates, the result on 
the screen being a complicated loop somewhat akin to 
a Lissajous figure. This trace gives the properties of 
magnitude, sense and direction of the heart voltage, while 
the time scale is provided by a recording camera. Ordinary 
electrocardiograms can also be displayed. 

Another interesting Lissajous-type display on a cathode 
ray tube was given by a number and letter generator 
shown by the Admiralty Signal and Radar Establishment. 
This presented the face of a clock, with moving hands 
giving the actual time and with the letters A S R E in 
the middle. The basic generator waveform was an 
ordinary sine wave produced by an RC oscillator. From 
this four secondary sine waves were derived, each dis- 
placed 90° in phase, and from these in turn came eight 
sets of half sine waves (positive and negative) and four 
sets of sine waves of twice the original frequency, making 
16 waveforms altogether. With these it was claimed that 
all figures and all the letters of the alphabet could be 
produced 


Muilard flying-spot 
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INDUSTRIAL ELECTRONICS 


THE precision tachometer for measuring rotational 
speeds of aircraft engines, made by Plessey, is essentially 
an electronic counting device using tron 
cathode tubes to give four decades. Electrical pulses from 
the engine shaft are registered on the counter tubes for a 
period of precisely 1 second, the marker pulses for which 
are derived from 4-kc/s quartz oscillator through two 
scale-of-two counting circuits followed by three Deka- 
trons. The display on the four counting Dekatrons is 
held for 0.7 sec for reading and then automatically set 
to zero for the next count. Alternatively the display can 
be held indefinitely until reset by push-button. The in- 
strument is said to have an accuracy of 0.025 per cent. 

In the Labgear (Cambridge) electronic tachomete: 
(D4105) speeds up to 150,000 r.p.m. can be measured 
Normally the time datum is derived from 50-c/s mains, 
but terminals are also provided for an external 1-kc/s 
oscillator. Timing intervals of 0.1, 1 and 10 sec, and 1, 2, 
10 and 20 minutes can be used, and the instrument is 
basically a combination of the D4102 automatic timer and 
D4104 Dekatron basic counter. 

For the measurement of displacements, bridge methods 
involving change of capacitance or inductance are general. 
Wayne Kerr demonstrated applications of a 3-terminal 
a.c. capacitance bridge in mechanical engineering prob- 
lems. Fielden were showing a rubber thickness gauge 
(continuous sheet micrometer) which makes use of a 
differential transformer with movable core, actuated by a 
spring-loaded roller. The bridge is balanced by the stan- 
dard Fielden pointer servo mechanism and can be 
supplied as a simple indicator, as an error indicator or as 
a recorder. Salford Electrical Instruments demonstrated a 
differential electromagnetic transducer designed for opera- 
tion from a.c. mains, which could be used for remote 


Fielden continuous sheet micrometer. 
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position control or for the measurement of displacement 
and is independent of supply voltage or frequency. 

A self-contained industrial servo unit (Type R1219) 
shown by Ediswan, is mounted on a standard 19-in panel 
and contains a feedback push-pull amplifier, with pro- 
vision for internal or external reference voltages, adjust- 
able loop gain, etc., which feeds a total current of 80mA 
to the centre-tapped field winding of a Type FA2 Ever- 
shed and Vignoles d.c. servo motor. The unit which pro- 
vides a standing torque of 22 oz-in can be used to drive 
a variable-ratio transformer in voltage or current stabil- 
izers, for process control or in machine tool pattern 
follower systems. It was shown connected to a model 
giving constant tension in a wire, irrespective of winding 
speed or direction. 

Ultrasonic techniques are finding increasing applica- 
tions in industry, and Mullard were showing, in addition 
to their high-powered ultrasonic drill, examples of work 
cleaned with the aid of high- frequency vibration. By 
irradiating the cleaning liquid with ultrasonic waves, 
generated with standard Mullard equipment, it was 
demonstrated that improved results coukd be obtained in 
less time. For removing the surface film from optical 
lenses a magnetostriction transducer working at 25 kc/s 
is satisfactory, while for intricate engine parts, ball races, 
etc., a quartz crystal using frequencies of the order of 
1 Mc/s is most effective in dislodging dirt from confined 
spaces, 


VALVES AND SEMI-CONDUCTORS 


MOST manufacturers are now prepared for the coming 
of Band III television with new me for the front end 
of receivers or tuner units. All assume the same type of 
circuit—cascode signal-frequency amplifier plus frequency 
changer, as described in our April issue—and all the valves 
are very similar to each other. For the double-triode 
cascode stage there are the Mullard PCC84, the Osram 
B319, the Brimar 7AN7/PCC84 and the Ediswan 30L1, 
all designed to operate at 90 V h.t. (each section) and with 
mutual conductances of about 6mA/V. For the triode 
pentode frequency changer there are the Mullard PCF80, 
the Osram LZ319, the Brimar 9U8/PCF82 and the 
Ediswan 30C1l. All eight valves have 0.3-A heaters for 
connecting in series heater chains. 

Another sign of the times was the a + sy meng of several 
ranges, or partial ranges, of valves for a.m./f.m. 
receivers. 
valves intended to serve several p . With the 
Brimar 6U8 triode pentode, Osram B double triode 
and Mullard ECC85 double triode, for example, one half 
would be an r.f. amplifier and the other a self-oscillating 
mixer. With the Brimar 6T8 and Mullard EABC80, both 


Amongst these were a number of multiple 
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tachometer (Plessey). 
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triple-diode triodes, two of the diodes would be used in an 
f.m. ratio detector, the third as an a.m. detector and the 
triode section as an af. amplifier, 

The design of low-power tunable magnetrons of the 
conventional type for operation at frequencies of the order 
of 10,000 Mc/s becomes difficult because of mechanical 
complications. G.E.C. were showing that a simple type 
of magnetron can be devised to give adequate output for 
most low-power applications by the use of electron inter- 
action with space harmonics of the resonator field. The 
valve (type VX3238) has a simple form of anode with two 
resonant cavities, mounted within a glass bulb through 
which it radiates directly into an output waveguide. It 
Operates with the same voltage and magnetic field as a 
magnetron with ten to fourteen cavities of the usual type. 
By adjusting an external cavity coupled to the valve a 
tuning range of at least 400 Mc/s can be achieved with 
a single control and with a power of not less than 100 mW. 
Pulse operation is possible and a peak power of the order 
of 1W may be obtained at a peak current of about 50 mA. 
G.E.C. also had another low-power tunable magnetron 


Example of Wayne Kerr “ potted "’ 
circuit element with provision for dis- 
sipating heat from encapsulated valve, 


(type VX3809) with an interdigital anode structure. It 
operates at an anode voltage of 700-800V and gives an 
output power of 4-8 watts over a tuning range of 8.8- 
11.6cm. 

Cooling transmitting valves by water vapour instead of 
forced air or circulating water is claimed to give greater 
heat dissipation for a given size of valve. Ediswan were 
showing two of their “Vapotron” valves with special 
anode structures rather like copper pineapples for this 
type of operation. The valve is arranged to bring water 
to boiling point and advantage is taken of the loss of heat 
in evaporation. The water is self-circulating and no 
pumps are required. 

In cathode ray tubes the most interesting exhibit was a 
21-inch rectangular tube, type MW33-21, made by 
Mullard and intended for export receivers. It has a tetrode 
gun with an extra electrode at cathode potential for giving 
uniformity of focus over the whole screen. 20th Century 
Electronics were showing new versions of their single- 
beam oscilloscope tubes with the novel feature of square 
screens, 

It goes without saying that the transistor field is expand- 
ing rapidly, and junction types were on view for the first 
time. Among these were the Mullard OC70 and 
OC71—high stability types with large current gains, 
hermetically sealed in glass and intended for use in hear- 
ing aids, They replace the OC10, OC11 and OC12 (also 
on show) which came out some time ago. Among point 
transistors, one of the latest types was the GET2, made 
by G.E.C. This is similar to the well-known GET1, but 
works at a lower voltage and has a higher current gain— 
3.8 as compared with 2.5. In addition the “knee” of the 
I.—V,. characteristic is much sharper than in the GET1. 
This firm were also showing experimental p-n-p and n-p-n 
junction transistors in oscillator and amplifier circuits, 
one oscillator being powered from two dissimilar metal 
electrodes immersed in tap water! An _ experimental 
point type with electrode spacing of only one thousandth 
of an inch was capable of operating at frequencies as high 
as 40 Mc/s. 

Turning to more prosaic semi-conductor devices, 
Brimar were showing a new metal rectifier, type RMS, 
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Ediswan Vapotron valve in its vapour cooling system. 


(Centre) Mullard 21-inch 
Two 20-Mc/s quartz crystals in evacuated glass envelope 
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intended for receiver h.t. supplies. With an input voltage 
of 250 volts r.m.s. it will give a maximum d.c, output 
current of 300 mA. It measures 14 in square by 6in ” 
For e.h.t. applications Westinghouse had some 
tubular rectifiers, types 39E and 39K, with wire ends and 
diameters of #;in. Individual elements are rated at 85 V 
maximum peak inverse and 100 “A mean d.c. output 
current. This firm were also showing hermetically sealed 
versions of their 36EHT and 16HT rectifiers. 

Among the quartz crystals on show were some 
interesting overtone crystals by S.T.C. for operation at 
frequencies up to 200 Mc/s. They have a frequency 
tolerance of +0.005 per cent and an equivalent series 
resistance of 1 ohm per Mc/s, One example was a crystal 
working on a 9th overtone at 180 Mc/s. 

One of the many problems associated with “ potting ” 
circuit elements is the dissipation of heat generated by 
encapsulated valves. The method adopted by Wayne 
Kerr is to enclose the valve (sub-minmiature types are 


TEST AND MEASURING 


generally used) in a perforated metal tube with the closed 
end flush with, or very slightly proud of, the face of one 
side of the moulding. The assembly is then mounted so 
that this face makes contact with the metal chassis, or 
with a metal bracket of sufficient size, to carry away the 
heat from the tube. 

Among the many activities of Wayne Kerr is investigat- 
ing the qualities and characteristics of the various resins 
used in this potting, or encapsulating, process. This year 
they staged a demonstration showing, by means of 
polarized light, the strains and stresses set up in certain 
mouldings on solidification and it was shown also how 
such stresses can be avoided by using suitable mixtures. 


Makers*: Brimar (V, C, G); Ediswan (V, C); English Electric 
(V, C); Ferranti (V, C); Mullard (V, C, G, T); Osram (V, C, G, 
T); Pye (Q); Salford (Q, R); S.T.C. (Q, R, G, T); Westinghouse 
(R, G). 

* Abbreviations: V, valves; C, cathode-ray tybes; G, germanium 
diodes; T, transistors; R, metal rectifiers; Q, quartz crystals. 
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Apparatus Shown at the R.E.C.M.F, and Physical Society's Exhibitions 


AMONG the very few new meters to be seen at either 
show was the “Duo Meter” (British Physical Labora- 
tories) which, as its name suggests, incorporates two meter 
movements, each with its own range switch, so that 
voltage and current (d.c. or a.c.) can be measured simul- 
taneously. The same firm also showed single meters with 
very clear-reading 270° scales. The sensitivity of the 
Pye “ Scalamp” gaivanometers has now been doubled, as 
a result of suspension improvements. Another well- 
known range of instruments, the Evershed “ Megger,” 
has been extended by a mains-driven model with a test 
voltage of 10kV. It has two scales: 0-1,000 MQ and 
60-200,000 MQ. 

New valve voltmeters continue to be produced. The 
Solartron 20 c/s-20 kc/s phase-sensitive voltmeter brought 
out last year has been supplemented by a model for 
0.5 c/s-l kc/s, which is easier to use, because the four- 
phase output from the OS$103 oscillator obviates the 
necessity for frequency-sensitive phasing adjustments on 
the voltmeter. Elaborate use of negative feedback in the 
Solartron VF252 voltmeter enables +1% accuracy to be 
claimed over a range of 10c/s to 100 kc/s, while excep- 
tional sensitivity readings can be made down to 20 WW. 
Instruments in this class are necessarily large and mains- 
driven; in complete contrast is the Furzehill V210 crystal 
diode valve voltmeter, which, although provided with 
six d.c. ranges (1-300 full-scale) and these except the 
300-V range for a.c., are completely self-contained, 
including batteries, in the very small case shown here. 
A flashing neon tube indicates when the unit is on, and 
also by its frequency gives a guide to the condition of 
the batteries. The Cintel signal-level meter comprises an 
amplifier, meter, and calibrated attenuator; its frequency 
range is 20c/s-100 kc/s, and lowest range 0-lmV. An 
instrument shown by Joyce, Loebl comprises a sub- 
standard a.c. voltmeter preceded by a highly-stabilized 
amplifier, enabling nearly the full accuracy ie meter 
to be retained, with the addition of very high input 
impedance. Although not a precision instrument, the 
Langham Thompson cathode-follower unit also operates 
as a high-to-low impedance matcher, and is notable for 
its extremely small size, in spite of containing its own 
battery power. 

The principle of the well-known heterodyne type of 
wave analyser for a.f. has been adopted by Airmec in 
an instrument covering the wide r.f. range of 30kc/s- 
30 Mc/s. To avoid second-channel difficulties the if. 
is 0+3kc/s. This instrument, type 853, is suitable for 
measurements of field-strength, interference, insertion 
gain and loss, frequency, etc. 
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There are few new oscilloscopes, though a number of 
improved models. Mark II of the Mullard wide-band 
oscilloscope is an engineered version of the model pre- 
viously shown, having a flexible and comprehensive 
triggered time base of constant sweep length, and cali- 
brated delay circuits. It is particularly suitable for the 
analysis of high-speed complex waveforms. The Furze- 
hill oscilloscopes, notable for some ge for their direct- 
coupled amplifiers, are now obtainable with single-stroke 
time base, and one of them (type 0.100) has calibrated 
time and voltage. There is also an entirely new and 
relatively small general-purpose model (0.120) at a 
moderate price. 

The construction of decade resistance boxes has changed 
little for a good many years, but now a notable departure 
by Tinsley is the substitution of printed units in place 
of the groups of conventional wire-wound resistors. 
Compactness, stability and low reactance are combined 
with higher power dissipation. Another new decade 
resistance technique has been developed by Pye: a box 
giving very precise and stable small increments of 
resistance. If steps of 0.000122 were provided in the 
conventional manner they would be subject to large 
uncertainty owing to switch contacts. In the Pye box 
low-resistance steps are brought in by shunting a fixed 
resistance with relatively large values of resistance, 
sufficient to swamp the switch resistance very effectively. 
Total range in the specimen shown is 50-61.1112; the 
500 residual resistance can be tolerated in bridge and 
other measurements for accurate low resistance, because 
they would in any case be made on a difference basis. 
To avoid risk to more precise standards through over- 
loading, Furzehill have introduced a workmanlike high- 
dissipation five-decade +1-%, resistance box (R600) total- 
ling over 1 MO in steps of 102. 

A precise decade of capacitance is costly, but where 
+ 1% is good enough the box now produced by Servomex 
gives 0.001-0.999 uF inexpensively, using three 3-pole 
wafer switches and groups of capacitors in 1:2:2:5 ratio. 
The principle of the Sullivan capacitor introduced some 
years ago, in which the range of a 100-pF variable air 
capacitor is multiplied tenfold by a decade unit also with 
air dielectric, has now been extended in a model having 
the same total capacitance made up of a 10-pF variable 
(giving more precise readings) and two decade units. 
This capacitor is incorporated in a new Schering 
bridge covering 0.1 pF-100F with +0.01% precision. 
British Physical Laboratories also showed a Schering 
bridge, using a tuned visual null indicator. The trend 
towards transformer ratio arms continues. Langham 
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Miniaturized cathode follower unit made by Langham 
Thompson. 


Standing-wave indicator for 3-cm band made by Elliott. 


Piston attenuator made by Advance Components, 
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ATTENUATOR Rs 


Fig. |. In transformer-ratio bridges for v.h.f., the range 
of values of the standard resistance R,, and of the ratio, is 
limited. In an exhibit by Wayne-Kerr this limitation was 
shown to be overcome by an attenuator inserted as shown. 


Thompson have a capacitance bridge on this principle, 
reading up to 250 pF in three ranges; and Wayne-Kerr 
(who use it exclusively in their bridges) have two new 
self-contained mains-driven models with “ magic-eye” 
balance indicator; the B321 for inductance and resistance, 
with a discrimination of 0.00001“H at 10kc/s (max. 
10 mH), and the B221 for capacitance and conductance, 
with a discrimination of 0.0001 pF at 10/27k/cs (max. 
100 “F). An interesting feature of both these bridges 
is that the readings come up in figures at a window, as 
in a cyclometer, and the unit symbol and the position of 
the decimal point is controlled by the range switch! 
Errors in reading are thereby excluded. An experimental 
v.h.f. bridge technique demonstrated by Wayne-Kerr is 
shown schematically in Fig. 1. Where values of standard 
resistance or transformer ratio would in the ordinary way 
be impractically high, an attenuator is used instead. A 
modification of the Marconi Instruments universal bridge 
is now available under the type number TF868/1, having 
the alternative frequency of 10 kc/s to give greater dis- 
crimination when measuring low values of reactance. 
Finally in this section, two Hay bridges for measuring 
incremental inductance of iron-cored components: the 
Furzehill B800 covering 50 mH-500H in four ranges at 
frequencies of 25-2,000 c/s; the other by Cintel, 10 mH- 
1,000 H in seven ranges, at 50c/s. Both provide for Q 
measurement from 3 upwards, and convenient application 
of desired amounts of a.c. and d.c. 

Adjustable stabilized power supplies are indispensable 
laboratory equipment, and there is now a much wider 
choice of units, especially for a.c. and for relatively heavy 
currents, The Solartron range of valve-stabilized d.c. 
power units has been extended by compact and inexpen- 
sive chassis models for incorporating in experimental 
equipment; they also provide unstabilized Lt. a.c. 
Although h.t. accumulators have been virtually banished, 
it has been difficult to find a substitute for the large Lt. 
accumulators, but a unit is now offered by Servomex 
providing up to 7A at 1-30V, stabilized within 25 mV. 
It is a servo-controlled motor-regulated equipment. Two 
Lt. power outputs, each up to 20A 14V, ac. or dic. or 
both, but unstabilized, are provided from a Joyce, Loebl 
unit. Of the new a.c. mains stabilizers, the Cintel employs 
a motor-operated Variac, and full load at 230V is 15A. 
The Sorensen type of stabilizer is supplied by Langham 
Thompson with maximum outputs — 0.25-15 kVA, 
and uses the saturable-reactor principle. The difficulty of 
m*king saturated transformer regulation satisfactory 
against variations in frequency and load power factor 
without reducing the high-speed correction of voltage 
variations is solved in a novel manner by Philips: the 
quick-acting transformer is used straightforwardly for 
voltage stabilization, and is compensated for frequency 
and power-factor variations by a separate electronic chain 
which (since these variations are much slower) is not 
restricted in design by the need for fast response. 

The Elliott power frequency generator, a production 
form of a prototype shown a year or two ago, is a link 
between stabilized a.c. power units and signal generators. 

Continued on page 301 
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COSSOR presents... 


The new Cossor 
Double Beam. Oscilloqraph, 


MODEL 1052 


Two similar amplifier channels with an approximate 
gain of 2000 and an upper frequency response of 3 
megacycles are features of this new Cossor Double 
Beam general purpose oscillograph. The repetitive or 
triggered time base has a sweep duration from 200 
milliseconds to 5 microseconds. 


The instrument will operate from power supplies of any 
of the various frequencies and voltages encountered in 
the Armed Services or from standard civil supply mains. 
The top and side panels are quickly detachable to allow 
inspection and a removable plate at the rear of the instru- 
ment allows access to tube plates, anode and modulator. 


and, Voltage Calibrator 


MODEL 1433 


Primarily designed to be used with the new Cossor 
oscillograph the Cossor Voltage Calibrator model 1433 
provides an accurate means of calibration of input volt- 
ages to the plates or amplifiers of any oscillograph. 
Calibrating voltages are read directly from a wide scale 
meter without any computation being necessary. 
Measurements can be made to an accuracy of + 5% 
and the instrument can be used in any application where 
a source of accurately-known voltage is required. 
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Write for illustrated leaflets about both of these instruments | T UBES & 


Ch.53 A. C. COSSOR LTD., INSTRUMENT DIVISION, DEPT. 1 
HIGHBURY GROVE, LONDON, N.s |WALWVE $ 
Telephone : CANonbury 1234 (33 /imes) Telegrams ; Cossor, Norphone, London Cables: Cossor, London. \ - 
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CGLEARLY the Best 
of Ra. Spoakers 


TRLUVOX 


Robust. Reliable. 
Really Weatherproof 


Lt ST PRI Cc F The world-famous range of Truvox Public Address loudspeakers 
includes many models designed for widely varying applications. 
: But all have in common che clarity of reproduction, absolute 
Less dependability and magnificent performance under the most 
Transformer exacting conditions which are characteristic of Truvox loud- 
(No PT, speakers. The model illustrated is just one example from an 
infinitely varied range. Write to-day for descriptive folder and 
price list 


Manufactured by : 


RA 13 REFLEX SPEAKER ROLA CELESTION LTD. 


deal for critical installations where clear speech reproduction is of first 
importance. Gives three or four times the coverage of conventional Ferry Works, Thames Ditton, Surrey 
cabinet speakers, Excellent as a local intensifier. Handles up to 3 watts. ‘Phone: Emberbrook 3402-6. 


INTRODUCING 
F.M. 


Pursuing our policy of ‘‘ 3-D ” Radio, we have the pleasure to announce the 
addition of the SOUND SALES “ F.M.”” UNIT. Tunable over the com- 
plete range via slow motion, plus volume control, and selector switch giving 
alternative ‘ A.M. reception,’ or ‘ tuning-check ’ position. 

The new F.M. UNIT is in the same compact form as the Sound Sales 
**A-Z” Radio Unit, and is priced at £15/10/- complete with experi- 
mental aerial. 

Ideally suitable for use with the ‘‘ A-Z ” Junior Amplifier or the ‘‘ A-Z” 
12W Amplifier. 

Or, complete with individual Power Pack to facilitate connection with 
equipment which cannot provide the H.T. and L.T. supply required, 
priced at £20 complete with aerial. 
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SOUND SALES LTD., WEST STREET, FARNHAM, SURREY. Farnham 6461-2-3 


It provides two outputs of 70 VA at 0-750 V, 0-5 A, and 
40-2,500 c/s. Output stability is better than +0.02%, 
and frequency better than +0.005%; and the relative 
phase can be adjusted from 0° to 360°. The basis is an 
RC oscillator, amplified, and stabilized by negative feed- 
back 

Arranged in ascending order of frequency, new signal 
sources begin with the Solartron OS103 decade oscillator, 
at 0.1 c/s, or even (to order) 0.0ic/s. The top frequency 
in both models is 11.1 kc/s. A special feature is the four- 
phase output, intended primarily for use with the phase- 
discriminating voltmeter already mentioned. Associated 
Electronic Engineers have two RC af. oscillators: one to 
provide 4 watts output over the usual 20c/s-20kc/s in 
three ranges; and the other with slightly less output but 
exceptionally pure waveform—a total harmonic content of 
0.06%, is claimed. Airmec showed two r.f. signal gener- 
ators to Government specification for use under arduous 
field conditions in any climate, and provided with both 
a.m. and f.m.: type 871 coveting 85 kc/s-32 Mc/s and 
type 872 20-80 Mc/s. Also, mainly for use with a rf. 
wave analyser to be mentioned later, a calibrating oscil- 
lator, type 858, 30 kc/s-30 Mc/s, for providing accurately 
known fixed outputs at 10 mV, 100 mV and 500 mV, with 
less precise interpolation. The Wayne-Kerr v.f. oscillator, 
10 kc/s-10 Mc/s, is now provided (as type S341) with a 
50-c/s square-wave output. Increasing interest in the 
v.h.f. and u.h.f. bands has brought forth a number of 
new oscillators. Particularly suitable for television ser- 
vicing in bands I and III is the Advance Ql, covering 
7.5-250 Mc/s, with such facilities as sine and 
square-wave modulation, and output variable 
1 mV-100 mV, at a very reasonable price. The 
well-known D1 10-300 Mc/s signal generator is 
now modified as D1/D with direct-reading 
voltage and frequency scales. Its inductive con- 
tinuously variable 20-db attenuator, as well as 
the familiar resistive step attenuator, is now 
separately available. The 300-1,000 Mc/s LI 
signal generator shown last year is now in pro- 
duction, and its piston attenuator is separately 
available. It works in the H,, mode, is provided 
with a screen to exclude E modes, and a crystal 
diode for monitoring the output, and its attenua- 
tion range is 126db. The Standard Telephones 
QD2, a high-performance signal generator cover- 
ing the range 96-160 Mc/s, also employs a piston 
attenuator, calibrated in decibels and millivolts 
or microvolts from 0.5 V-100 mV to an accuracy 
of +ldb. Particular attention has been paid to 
linear modulation up to 90 per cent depth at 


Transmitter and receiver 
tester made by Wayne-Kerr. 


performance 
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frequencies 30<¢/s-l10kc/s. The extensive “ Windsor” 
range of Taylor testgear will shortly include a syn- 
chronized TV pattern generator having a carrier range 
of 40-240 Mc/s and output approximately 50 «V-10 mV, 
available for either 405-line or 525-line standards. 

A considerable amount of new microwave apparatus 
was shown this year, including X-band (3 cm) waveguide 
test benches by Decca, Elliott, Ferranti, Marconi Instru- 
ments, and Metrovick. The Ferranti outfit is a break- 
away from the usual assembly of pipes, the guides being 
milled out of the two halves of a light-alloy block, Another 
of its notable features is a three-klystron input, to facilitate 
measurements at several spot frequencies without re- 
adjustment. The attenuator elements in most microwave 
equipment are thin nichrome films deposited on rhom- 
boidal glass slips, giving a wide frequency range and little 
reflection. For use with the Elliott X-band torque-vane 
wattmeter shown last year there is now an artificial load 
with ceramic element and a quarter-wavelength slider for 
the elimination of standing-wave errors. A _ different 
approach to the standing-wave problem is shown in the 
Wayne-Kerr instrument, which contains two vanes on the 
same suspension, separated by quarter of a wavelength, 
as shown in Fig. 2. The same firm also demonstrated an 
X and S band Q meter, incorporating a new klystron 
oscillator unit obtainable separately. The Q _ meter 
oscilloscopically compares the decay of oscillations in a 
resonant cavity with the known rate of a capacitor dis- 
charge, and an accuracy better than +1% is claimed. 


HUNDREDTHS 


TENTHS 


Sullivan decade air-dielectric 
capacitor; the capacitor marked 
“units’’ is 10 pF and continuously 
variable. 


Tinsley decade resistance 
tox with (inset) part of one 
of the printed circuit units. 


are 


Reverting to Elliott X-band equipment, other well- 
engineered items are a precision wavemeter of the piston 
type with a resetting accuracy of 0.0003 in, with clock- 
gauge method of position indication within 0.01 mm. 
Equipment for the 0.9cm band was also shown, The 
ome towards cleaner exteriors and the use of clock 
gauges for position indication was also exemplified on 
the Metrovick stand. Standing-wave-ratio measuring 
gear by Marconi Instruments incorporated a mechanically 
reciprocated receiver probe and a c.r. display. Barr & 
Stroud, besides a nichrome/glass attenuator, showed an 
automatic X-band aerial diagram plotter, recording in 
cartesion form on Teledeltos paper. The previously shown 
Ekco plotter is now “ tidied up,” and an interesting feature 
of the demonstration was the “ free-space ” cabinet for the 
aerial, lined with aquadag-coated slats—analogous to the 
acoustic rooms used for testing loudspeakers. 


Metrovick precision 
attenuator Type 522 


|susrenstow 


VANES 


MIRROR 6 
* 


DAMPING 


Fig. 2. Suspended-vane Wayne-Kerr waveguide wattmeter; 
two vanes are used to minimize standing-wave errors. 
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Marconi Instruments automatic standing- 
wave indicator. 


The remaining instruments fall out- 

ide the foregoing categories. The 

Marconi Instruments TF982 mobile 

v.h.f. test set, for example, includes 

almost everything: r.f. oscillator, a.m. 

modulator, a.f. oscillator, i.f. check with 

four crystals, r.f. power meter, af. 

power meter, multi-range test set, 

attenuator and _ terminating unit. 

Another new exhibit by the same firm 

was the TF1054 radio-noise and field- 

strength measuring equipment for the 

range 0.15-2.4Mc/s. The TF1055 is 

the same except for frequency range 

2.4-30 Mc/s. They will be used to test 

compliance with the new legal require- 

ments for the suppression of inter- 

ference, and consist of two receivers with loop and rod 

aerials; gain is standardized by a noise diode. Similar 

models are being produced to extend the frequency range 

up to 600Mc/s. The Wayne-Kerr Test Set X740A 

is a Service instrument for the comprehensive testing 

of v.h.f. transmitter-receivers by non-technical personnel. 

Although weighing only 16l]b, it includes a.f. and r.f. 

signal generators, v.h.f. wattmeter and a.f. output meter, 

and the results of measurements are indicated as “ Pass” 

or “Reject.” Tests include transmitter power output, 

noise, and modulation depth, and receiver sensitivity 

and noise. Development of the accurate Solartron feed- 

back voltmeter already mentioned necessitated precise 

calibration, and the instrument for doing this was shown, 

as model AT203, since it is of general utility for use with 

amplifiers, valve voltmeters, etc. It takes a 10-V signal at 

0-300 kc/s, provides a meter check of correct level, and 

subdivides it down to 10“V. A new Cintel frequency 

monitor has been produced, similar in technique to other 

models by this firm, but with a frequency range extended 

to 20 Mc/s, Frequencies over 10 Mc/s are divided by 10 

for measurement. The oscilloscopic spectrometer by 

Salford Instruments contains 38 filtess which analyse an 

incoming signal and present the relative outputs as vertical 

lines on the c.r.t. screen. The range is 10c/s-100kc/s. 

C.n.t. presentation of families of valve curves has been 

adapted by Mullard for transistors, and is obviously a 

great labour saver. A frequency-standardizing equipment 

by British Physical Laboratories uses the B.B.C. broadcast 

transmission on 200kc/s to control a chain of multi- 

vibrators and a clock; accuracy about 1 in 10°. The same 

firm showed a frequency discriminator for giving direct 

reading of the difference between two frequencies. A 

possible application is the reading of weather conditions 

from radio sondes. Servomex demonstrated a great 

improvement on the usual rather crude methad of testing 

stickiness of meter movements. The equipment consists 

in effect of a 3-speed slow time base. An important 

feature is protection against external surges, etc., that 

would otherwise cause misleading irregularities in the 
movement of the pointers. 


Interference Suppression 


BRIEF reference is made to the work on the design of 
inexpensive radio-interference suppression chokes with ferro- 
magnetic cores, undertaken by the British Electrical and Allied 
Industries Research Association during the past year, in the 
33rd annual report of the A comprehensive survey, 
however, of this work has been prepared under the title “ The 
Properties and Design of Iron-Cored Suppression Chokes,” by 
J. Miedzinski, B.Sc., and will eventually be available from the 
E.R.A., Thorncroft Manor, Dorking Road, Leatherhead, 
Surrey. Further reports on the properties of the core materials 
are being prepared. 

Reference is also made in the annual report to the work 
undertaken on the measurement of radio interference from 
high-voltage transmission lines and a survey covering this 
investigation is in course of preparation. 
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Plotting Aircraft 
Positions 


AN aircraft plotting system in which the radio bearings from a number of 
direction-finding stations are passed automatically to a traffic control centre 
and there displayed on a map of the service area has been developed by 
Standard Telephones and Cables. It is intended to operate primarily in 
conjunction with a network of S.T.C. cathode-ray v.h.f. direction finders 
[ype PV1B, but it is possible to adapt it for use with certain other types 
of v.h.f. direction-finding equipments. It enables the position of an aircraft 
to be determrined by radio bearings taken on v.h.f. telephone messages and 
the time taken to fix its position is less than that normally required for the 
aircraft to establish its identity. The actual position can be passed back on 
completion of the identifying or other message. 

The principal equipment required at the position-finding centre is a dis 
play cabinet fitted with a ground-glass screen on which is engraved a map 
of the service area showing the usual topographical features and any other 
special data required. The screen can be either 40 in or 60 in square. 


Ai 


In TRIX Sound 
Equipment, versatility is allied to 
quality. Quality of design, of work- 
manship and materials, outstandag 
quality of performance. 
continues to lead the way in the 
development of sound reproduction. 
Our range of standard units is the 
widest available, for we place at 
your cnguees the complete service 
nm sound. 


Mounted at the back of the cabinet is an assembly of projection cathode- 
ray tubes, each corresponding as closely as possible to the position of the 
d.f. stations comprising the network. ‘These projector units are similar to 
those used in projection television receivers, but have deflector coils designed 
to give very high angular accuracy. They project a rotatable trace on to the 
map as shown in the illustration, The point of intersection of three such 
traces, as in normal radio d.f. practice, gives the position of the aircraft. 

Signals for operating the display are sent automatically by the df. stations 
as soon as a bearing is determined, and there is no delay beyond that needed reflex type 
for the bearing and with the PV1B equipment it is almost instantaneous. weather - proof 
The signals can be sent over any ordinary communication channel, line or = Tae 
radio, so that the position-finding centre can be located at any convenient range and pertormance. Very cuitable 
site inside or outside the service area of any of the df. stations. for all public address work. 

The d.f. stations need not necessarily be devoted exclusively to this air- 


craft position-finding system and in the case of the PV1B equipment the The NEW 
addition of a telemeter sending attachment enables it simultaneously to Rey, 
Model 1.635 Amplifier 


Model RE48. 
| A heavy duty 


perform local services at aerodromes 


This outstanding 30 watt high fidelity 
amplifier provides all the features 
needed to cover the large majority of 
Sound installations. It is designed for 
A.C. operation and can also be used on 
batteries with a 6 volt adaptor unit. 
Inputs for 2 Microphones, and one 
Gramophone pickup, with individual 
mixing controls. Separate controls for 
Bass and Treble boost. 

The amplifier is a 4 stage, high-gain 
type suitable for use with ribbon 
microphones, without additional pre- 
amplification. Special anti-microphonic 
features incorporated. High and low 
impedance inputs. 

Push-pull output circuit with inverse 
feed-back. High and low impedance 
tappings, including 100 volt line 
matching. 


SERVICE IN SOUND BY 


SOUTHERN ENGLAND 


wtiek. j ye , 


Display screen of the S.T.C. aircraft position-finding system showing bearings 
automatically relayed from three d.f. stations. 


The TRIX ELECTRICALCO.LTD. 


1-5 MAPLE PLACE, TOTTENHAM CT KOAD 
LONDON, W./ Phone: MUSeum 5817 
Telegrams and Cables: TRIXADIO, WESDO, LONDON 
SSNS ST SRR 
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RANDOM RADIATIONS 


By “DIALLIST” 


Any Old Tubes ? 

SOME TIME AGO a wireless 
dealer told me of an episode which 
had been puzzling him quite a bit. 
A small van arrived at his shop one 
day. From it descended a couple of 
“ spiv” types, who asked if he’d any 
discarded television c.r. tubes, offer- 
ing to pay good money for any that 
passed a “little test.” Not liking the 
look of the men and realizing that 
they were up to no good, he chased 
them out. But what could their par- 
ticular ramp be? What on earth 
could they do with cast-off c.r. tubes? 
The answer, as he had just dis- 
covered when I saw him a day or 
two before writing this, was tied up 
with the fact that none that he migit 
have offered would have passed that 
“little test.” He is a skilled man, 
who looks after his customers well, 
reactivating (where possible) tubes 
whose emission is down and giving a 
new lease of life to any suffering 
from cathode-to-heater short-circuit 
by fitting an isolating transformer. 
Any tube that he discards is a 
genuine dud. The aforesaid test 
would have led to the purchase of 
any tube if it suffered from nothing 
beyond the defects mentioned. Not 
all dealers are as scrupulous or as 
skilled as he is and anyway the iso- 
lating transformer can’t be used 
where the mains supply is d.c. These 
things had made it well worth the 
while of his unsavoury visitors to 
equip themselves with a small motor 
van and to make dealing in discarded 
cathode-ray tubes a whole-time job. 


Service ! 

How do they make their profit? 
My dealer had found the answer to 
that question when spending the 
Easter holiday with an entirely non- 
technical relative of his in another 
town. The relative, who owns a 15 
inch television receiver, had been 
roped in to subscribe to a ridicu 
lously low-priced all-in maintenance 
scheme operated by newcomers to 
the neighbourhood. He was de- 
lighted with it: “Other firms 
wouldn't insure my set because it is 
nearly two years old. But they did; 
and when the tube passed out 
last week they fitted a new one with 
out a murmur.” My dealer asked 
whether the present tube carried a 
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guarantee: “ They say that they keep 
that, as they’re maintaining the set.” 
He asked whether the dark patch in 
the middle of the screen was there 
when the set was returned with its 
replacement tube: “Oh, yes; they 
tell me that these tubes always have 
it when new, but that it soon wears 
* Whipping off the back of the 
set the dealer found, as he’d come by 
now to expect, that the “new” c.r 
tube had been provided with an iso- 
lating transformer for its heater. I’m 
not saying that this is what is done 
with all the c.r.t. throw-outs that are 
bought; there may be perfectly legi- 
timate uses that I am not aware of 
for some of them. But this incident 
certainly provides food for thought. 


Those D—d Dots 


FOR SOME TIME now I’ve been 
suffering from an annoying form of 
television interference: innumerable 
white dots peppered in random 
fashion all over the screen. At first 
sight one might think that an unsup- 
pressed motor-car engine had been 
left running rather fast some little 
way from the house. But that isn’t 
the answer, for it’s always there: 
Saturdays, Sundays, every day; and 


- 
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at all hours, even the small ones. 
Having found that all my neighbours 
were experiencing the same thing, I 
made a report to the Post Office and 
two of their engineers arrived to in- 
vestigate. Well, I hardly need say 
that the interference was far less 
intense than I’d ever known it in 
many weeks, and as we watched the 
screen it became feebler and feebler. 
When they made a tour round the 
neighbourhood they couldn’t get so 
much as a smell of it, even with their 
most sensitive apparatus. Shortly 
after they’d gone it was back again 
as bad as ever. One can’t help won- 
dering whether the person respon- 
sible for the interference spotted the 
Post Office van and took action 
accordingly. 


A Grim Business 


RECEIVING a present from a 
friend on the Continent can be no 
light matter in the queer times in 
which we live. Early in April I heard 
that a pair of valves of a new type 
were on their way to me. Time 
passed. Then came a letter from the 
Customs folk, asking me to com- 
plete section so-and-so of the en- 
closed form. This was almost as big 
as one’s daily newspaper, but my 
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section consisted of only about half 
a dozen questions. There was a foot- 
note to the effect that the questionee 
should reply “Not Known” to any 
to which he didn’t know the answers. 
As I did not know the weight, the 
value and so on, this didn’t take long. 
Having signed and dated the docu- 
ment, I returned it with a letter 
assuring Her Majesty’s Officers that 
I had no intention of selling these 
articles and that they were purely for 
my own use for experimental pur- 
poses. When the package eventually 
turned up I found that it bore a 
label, attached by the sender, on 
which were the answers to all the 
questions to which I’d had to reply 
“Not Known!” 


Here’s Hoping 


BY THE TIME that you read this 
the international exchange of tele- 
vision programmes will probably 
have had some trial runs. I hope sin- 
cerely that the whole thing will be a 
real success for it’s an excellent idea. 
I trust that the fears expressed to me 
when the whole thing was very much 
in the embryo stage by one of those 
concerned in trying to organize it will 
prove completely baseless. ‘“ How’s 
the eight-nation hook-up coming 
along?” I asked. “The gods send 
it isn’t an eight-nation muck-up,” 
was his gloomy reply! 


Try It : It Works! 

ISN’T IT about time that the 
powers that be stopped kidding them- 
selves (and trying to kid others) that 
the policy of persuading people to fit 
suppressors to motor vehicles is ever 
going to be successful? From checks 
that I’ve made on vehicles passing 
my own house I’d say that some- 
where about 80 per cent of the cars, 
vans and lorries over a year old con- 
tinue to radiate interference as freely 
as ever. If the authorities won't 
bring pressure to bear, there’s one 
way in which owners of television 
receivers can. Comparatively few 
tradesmen seem to have “sup- 
pressed” their lorries and delivery 
vans. When the arrival of your 
groceries, fish or coal results in a 
snowstorm on the television screen, 
or in unpleasant noises from the 
loudspeaker of the short-wave re- 
ceiver, a ‘phone call to the owner of 
the offending vehicle to the effect 
that, if he doesn’t mend his ways and 
spend the necessary couple of shil- 
lings on having a suppressor fitted, 
you'll find another supplier, usually 
produces rapid and satisfactory 
results. 
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BULGIN TEST-PRODS 


for Experimenters, Laboratory Workers, Servicemen 


New Streamlined moulded body, designed for easy manipulation and 
safety. Fully insulated, approx. 6in. long. Metal parts highly Nickel- 
plated. 

Fused models normally supplied 60 mA., unless otherwise requested, 
For 500V. use, 250V. normal maximum. ideal for use by Experimenters, 
Servicemen, and Laboratory workers 


Send for 
Catalogue :— 
7] Ref 192) WW 


Price 1)- 
STANDARD Post free. 


TWIST GRIP 

This group of Test-prods are 

manufactured from glossy Styron, TWIST-GRIP model, designed for 
and ere Gued with Sager-grip testing in densely-wired apparatus where 
and polythene terminal cover 
TP.1,3. No fuses, non-retracting only a slim insulated-body test-prod 
points. TP.2, 4. Fused and 
with retracting points. TP.12, 14. 


can be inserted. Just twist onto wire 
Fused and with slotted retracting and it grips 


point. 


The NEON model incorporates 
a removable lamp, and is heavily 
shrouded in rubber, with sleeved 


semi-flexible leads. The gadget vue enoses © eavecee 
of 1,001 uses. Totally shock- 
proof and safe. 


MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 


A. F. BULGIN & CO. LTD., BYE-PASS RD., BARKING, ESSEX 


Telephone: RiPpleway 3474 (5 lines) 


NBIASED 


R=V*4-3W 


THE cryptic title to this item, 
“lifted” direct from the pages of 
Amateur Photographer, \ends sup- 
port to the doubts I cast last month 
on the somewhat dogmatic statement 
of an A.M.LE.E. that repeatedly 
switching on and off an electric lamp 
—and by legitimate inference a ther- 
mionic valve—does nothing to 
shorten the life of the filament 


Forcibly impressed 


If the writer in A.P. and the official 
publication of a well-known lamp 
and valve manufacturer, which he 
quotes, be correct (and who should 
know better than a manufacturer of 
these devices?) the switching process 
does shorten filament life owing to 
the heavy initial surge of current 
through the cold filament. The writer 
does not say why this heavy initial 
surge of current shortens its life but 
surely it can be for no other reason 
than that it causes a very large and 
sudden expansion of this delicate 
thread of wire. 

The lamp and valve manufacturer’s 
publication suggests the use of a 
series resistor—which can be shorted 
out after a few seconds—to combat 
this. It also gives the formula at the 
head of this note for calculating the 
value of the resistor; R being the 
required resistance in ohms, V the 
voltage applied to the lamp and W 
the lamp wattage. It is useless for 
those opposed to my views to say that 
this initial surge is serious only in the 
case of over-run photographic flood- 
lights, for projector lamps are also 
mentioned and these are not over-run 
devices. The A.P. expert further 
states that the argument applies to 
“all filament lamps.” 

I admit, however, 


that it does 
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FREE GRID 


apply in lesser degree to ordinary 
domestic lamps owing to their lower 
running temperature and in even 
less degree to valves with their com- 
paratively low-temperature dull 
emitter filaments, but it does apply 
a bit. Could anything meet the case 
more aptly than the schoolboy’s 
translation of the weli-known Latin 
tag “ Magna est veritas et prevalebit,” 
namely, “Great is truth and it shall 
prevail a bit?” I myself recollect 
so translating this tag in my youth 
and the enormity of my error was 
so forcibly impressed on me that its 
recollection still prevails more than 
a bit. In this case the truth I spoke 
about filament life prevailed—at any 
rate a little bit. 


Climcal Radiometry 


IT IS astonishing what little «se 
we make of the vast resources of elec 
tronics to lessen the labour of man 
by relieving him of irksome repetitive 
tasks that could be better done by a 
machine. 

A glaring instance of this came to 
my notice recently when I happened 
to be in a hospital ward where several 
patients were recovering from the 
immediate effects of an operation 
which, as after all operations, meant 
that a nurse was kept trotting round 
every half-hour to take each patient’s 
pulse and recording it on a chart. 

Apart from the fact that it dis- 
turbed the patient to be seized by the 
wrist and manhandled—or should it 
be womanhandled?—just when he 
had fallen into a doze it was obvious 
that, in this particular men’s ward at 
any rate, entirely false readings were 
being obtained. As the nurse was an 
exceptionally attractive-looking girl 
her approach every half-hour accen 
tuated the patient’s heart action and 
in some cases caused it to miss a beat 

This sort of thing causes cardiac 
strain at a time when it can least be 
tolerated and the pulse readings are 
not, of course, a true reflection of the 
patient’s post-operative condition 
I pointed this out to the 


Accentuated heart action 


house 


e 
f 


» 


or 


physician, who at once grasped my 
point, and the pretty nurse, and 
replaced her by a more homely 
looking specimen of her profession 
with medically satisfactory results. 

All these undesirable effects 
couki be avoided and the nurse 
released for other duties if use were 
made of the radio-sonde principle 
whereby changes in the many 
meteorological “variables” are con- 
tinually transmitted, 

In these days of miniaturization it 
should not be difficult to construct a 
micro-wave transmitter not much 
bigger than a wrist watch. Each 
transmitter in a ward would work on 
a slightly different frequency and 
would radiate a few yards to the 
ward-sister’s office where heartbeats 
could be read at once and at any or 
every moment from a battery of small 
c.r. tubes, one for each patient; any 
glaring irregularities could be made to 
cause a red light to flash in order to 
attract attention. If necessary, film 
recordings could be made. 

By various modifications tempera- 
tures and other variables could be 
similarly transmitted. Maybe the 
sub-miniature wrist transmitters 
could be made simpler if they merely 
had to feed induction signals to a 
copper band around the ward; a tech- 
nique about which I wrote last month. 


Does It Matter ? 


HALF-TRUTHS are notoriously 
dangerous, far more so, in fact, than 
honest straightforward lies and it is 
for this reason that I am sorry to 
see the radio correspondents of cer- 
tain newspapers telling their readers 
that television stations have not the 
coverage of ordinary sound. broad- 
casting stations because TV waves, 
unlike ordinary radio waves, can 
only travel in straight lines. 

This is such a glib and simple 
explanation that it is swallowed 
without question by the lay mind 
and if you try to challenge it the 
layman who has accepted it is apt to 
be rather resentful at any attempt to 
rob him of it; he usually asks some- 
what truculently what is your ex- 
planation of the undeniable facts of 
the case that the reliable range of 
TV stations is not much more than 
an optical one. You usually find 
yourself launched on a full-scale 
lecture on wave propaga- 
tion which is far beyond 
your hearer’s understand- 
ing and so he soon loses 
patience and dismisses 
you as a charlatan. 

Perhaps after all it is 
better to let the public 
stew in the . technical 
heresies which it loves. 
Does it matter, for in- 
stance, that most people 
believe that George 
Stephenson invented the 
steam locomotive or that 
Watt invented electric 
lamps and fires? 
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to Britain an entirely NEW 


AMPLIFIER & PRE-AMPLIFIER 


LIEAI 


2. 7 GNS. COMPLETE 


A price made possible 
only by world wide 
sales. 


TL/10 POWER AMPLIFIER 

This 10 watt amplifier maintains, in 
every respect, the world renowned Leak 
reputation lor precision engineering, 
fine appearance and fastidious wiring 


SPECIFICATION 
Circuitry 
A triple loop feedback circuit based on the famous TL/I2 


The output transformer is the same size as in the TL/12. 


Maximum power output: !0 watts. 


Frequency Response: +! db 20 c/s to 20,000 c/s. 


Harmonic Distortion: 0.1%, 1,000 c/s, 7.5 watts cutput. 


Feedback Magnitude: 26 db, main loop. 
Damping Factor: 25 
Hum : —80 db referred to 10 watts 


Loudspeaker Impedances: |6 ohms, 8 ohms, and 4 ohms 


““POINT-ONE ’’ PRE-AMPLIFIER 


The handsome gold escutcheon plate 
contributes to the elegant appearance, 
and blends with all woods 
Pickup 
he pre-amplifier will operate from any 
pickup generally available in the world 
A continuously variable Input attenuator 
at the rear of the pre-amplifier permits 
the instantaneous use of crystal, moving- 
iron and moving-coil pickups 
Radio 
he radio input sockets at the rear permit 
the connection of any tuner unit. An 
input attenuator is fitted H.T. and 
filament supplies are available from the 
pre-ampilifier 
% Distortion 
Of the order of 0.1%, 


%* Write for leaflet V + 
H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


'Phone : SHEpherds Bush !|173/4 


Telegrams : Sinusoidal, Ealux, London 


* Hum 
Negligible, due to the use of recently 
developed valves and special techniques 
k input selector 

adio, tape, records ; any and all records 
can be accurately equalised. 

Treble 

ontinuously variable, +9 db to —15 db 

at 10,000 c/s. 
Bass 

ontinuously variable, +12 db to —13 
db at 40 c/s. 
x Volume Control and switch 

he switch controls the power supply 
to the TL/10 power amplifier. 
*% Tape Recording Jacks 
An exclusive feature. Readily accessible 
jacks are provided on the front panel for 
instantaneous use with Tape Recorders 
which have built-in (low level) amplifiers. 


Cables : Sinusoidal, London 
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THE 


CONVERTS TO A PICN 


*% Sensitive 
superhet. 


4-valve 


ion oe mY 


* Attractive 2-tone case and 
three colour scale. 


* 7 inch elliptical speaker. 


* Full A.V.C. and fixed 
tone correction. 


*% Space for Mains Unit 


*% Factory-built look. 
The Elpreq “Stroller” is 
an all-dry battery operated 
superhet, using frame aerial 
and 1.5 volt valves Type 1R5 
1T4, 185 and 3584 It is 
particularly selective and gives 
powerful results on long and 
medium waves. Battery con- 
sumption, however, is quite low 
The cabinet is ultra-modern and 
finished crocodile and/or lizard 
skin in two shades. The 
control-board is similarly fin- 
is , and with the three- 
coloured dial, gives the whole 
a factory-built aspect 


47) 
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THE “ WINDSOR” 5 


TABLE RADIO CABINET 


Due to a special purchase, we are able 
to offer this very fine cabinet, size 
approx. 154 x 14 64in.—walnut 
veneered and satin finished. 37/6, 
carriage and packing 3/6. 

Note. This cabinet is the correct one 
for the chassis above with 6}in. speaker 


geaeaepe 


itt 


A 
This 


sizes Vv 
its 
high, 1 
It is co 


ERESB EBB GQuaGasE 


a very 


at £7 
packing 
are cut 
for the 


cabinet 
It is suitable for a televisor using tube 


overal 


** Bowler Hat 


good quality. 
5/« 


“STROLLER” 


EXCITING NEW BATTERY PORTABLE WHICH 


iC RECORD PLAYER 


Full constructional details of 
this superhet and of the 
Picnic Player unit which, by 
the undoing of four screws, 
slips into the cabinet in place 
of the radio, will be found 
in our booklet ‘‘ The Stroller,” 
price 2/6 (returnable if parts 
purchased). 

Cost of portable cabinet and 
all parts for Stroller, including 
valves, speaker, but not bat- 
teries, is £8/17/6 (H.P. deposit 
£2/19/2), carriage 5/-. Cabinet 
available separately, price 37/6, 
plus 3/6 postage. 


This is a 5-valve A.C. superhet 
covering the usual long, med- 
ium and short wavebands. 
It has a particularly fine clear 
dial with an extra long 
pointer travel. The latest 
type loctal valves are used and 
the chassis is complete and 

operate. Chassis 

. * 6in. x 6in. 
Price £9/19/6 complete with 
Sin. speaker. Carriage and 
insurance 10/-. H.P. terms 
£3/7/+ deposit. 


FEW REMAIN 


is offered below cost 


arying from 12in. to 17in., 
dimensions being 3ft. 

ft. 4in. deep, Ift. 10in. wide. 
mplete with plywood back and 
" Originally made for 
expensive televisor and really 
i Unrepeatable. Offered 
£2/8/4 i 

» Otc., 12/6. 

for 12in. tubes, but the holes 
controls are not drilled. 


or 


7 
f 


TE 


BEETHOVEN 
5-VALVE 
SUPERHET 


with 
and Rola 
| sdepeaker, 

to work off 
tnaines 


> 
Complete 
valves 


M. and &,)—large 
drive, dust cored coils 
or £3 deposit (balance 


carr. 7/¢ 


motion 


Fine walnut veneered 

cabinet to take the Bee 

Superhet with 6jin. loudspeaker 

making @ really excellent 
worth £18-£20 


table mod 
Price 49/6, carr 

packing, 5/- extra If bought with the 
Beethoven chassis, the hire 


deposit £3/15/8, carr. 10 
WELDING TRANSFORMER 


Totally enclosed 
and fitted High, 
Low 

Switch 

mittent output 4 
volte 1,000 amp. 
Ideal all welding 
or as power unit 
for spot welder 
Price 
carriage 
packing 


purchase 


and 


7-WAVE BAND ASSEMBLY 


7-wave coll pack for up to mtre 
with R.F stage, three-gang 
condenser, slow motion drive 
transformers and numerous other parts, 
make @ really fine receiver. Price £6, 
plus 10/- post and ineurance 

Note: The above are new, but removed 
from chassis 


EX-GOVT. BATTERY SET ONLY 30/- 


Medium waveband battery superhet 
made originally for canteens, etc In 
cabinet, leas valves, soiled neede servicing 
few only to clear. Price 90/- each 
5/- carriage 


plus 


MINIATURE PORTABLE T.V. 


You can 
televisor, 


probably think 
but it will certainly 


many 
be useful 


a) Someone ie ill, or confined to an 


(b) Your big T.V. fails 
want to 


(ec) You alter or 


big 


adjust your 


The Elpreq Miniature Televisor 
standard conventional circuitry 
ing total of 19 valves and 2 
diodes, The cathode ray tube used is a 
Lhin. Service type V.C.R. 139A, which 
has a standard equivalent and wil! there 
fore always be obtainable The layout 
la extremely clean, straightforward, and 
professional. The wiring, whilst, naturally 
being a little more intricate due to minia 
turisation, is nevertheless completely 
and very good result 

btained 


uses 
employ 
crystal 


accessible have 


other reasons when yor 


may need a midget 


when 


ther room 


d) The commercial programmes start 


e) Servicing an aerial installation 


The total « 
part 


ost, if you have to buy every 
would come to £16-£17, but you 
may have many of the componentsalready 
in stock as only standard conventional! 
componente are used. A carrying case, 
similar to the artist's illustration above 
will be available shortly Ite size will 
be approximately 9jin Sin 
(internally) 


6in 


Full construction data, layouts diagrams 
templates, etc., running int« 
sheets, is available, price 6/- post free 


some 50 


COIL PACK 19/6 


Manufactured by quite a famous 
any, this S-wave Coll Pack 
ates ao gram position and 
Medium and Short wave 
designed for 465 ke/a LF. 
and fully guaranteed 
with circuit, only 19/6, 

imited quantity, so act quickly 


(Geese 


ELECTRONIC PRECISION EQUIPMENT LTD. 


| DEPT. 2, ELPREQ HOUSE - HIGH STREET - WEALDSTONE - MIDDX 
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CLEARANCE BARGAINS 


4/6 


postage 1/6 


7/6 


) 


postage 2 


postage 2/6 


3/6 


postage 6d 


1/6 


postage 6d 


postage 9d 


6/6 


postage 9d 


4-inch NAVIGATIONAL 
COMPASS 


In wooden carrying case, but 
less fluid. Damaged, but repair- 


9 ELECTRICAL 
K.W. METER 


By Ferranti. Complete 
works, less the case. 
Slightly damaged, but 
repairable, and contains 
very useful spares. 


PORTABLE CABINET 


Rexine covered. Perfect, 
with back and handle. 
Ready to take chassis. 
Room for batteries or 
power pack. Size 12in. x 
10{in. x 7}in. 


DEAF AID 
CASE 


Polished Bakelite, with 
pocket clip. 


BUTTON 
- MICROPHONE 


Extremely small, carbon 
granule type. Quantity 
price 15/- doz. 


NOVELTY RADIO 


Complete tunable M/L 
Radio with room for 3in. 
speaker in base. Needs only 
valves, speaker and batteries 


CLOCK CASE 


Made from hard wood, 
veneered and polished. Un- 
drilled so suit any clock 
or other movement. 


>, WIRE 
# JOINTER 


In Bakelite case with carbon contacts and trigger action 


® HAND SPRAY 
GUN 


Suitable all liquids or powder. 
Ideal for finishing models, etc 


TRULY PORTABLE 


Introducing the a 


CLEVELAND wien 
SPRINGBAT 
Record Player 


To be truly port- 
able, a record player 
must be indepen- 
dent of the mains. 
Owing to the cost 
and weight of dry 
batteries, however, 
Fortun- 
ately, at the picnic and other functions, when the 
player is most needed, there are plenty of willing 


it is not advisable to use an electric motor. 


hands to wind. Therefore a spring motor is no objection. 
The Cleveland Portable Pic- 
nic Player combines the true 
and full response of electronic 
recording with the  con- 
venience of a modern 
spring-wound motor. All 
nicely put together in a 
handsome carrying case. 
Price complete ready to work 
(less batteries) £13/13/-, or 
£4/11/- deposit, carriage free. 
Batteries 10/7 the two. 


BATTERY AMPLIFIER 


We call this the “ Ready.”’ It is a 2-valve amplifier 
and uses a most efficient circuit, ensuring maxi- 
mum volume and quality for minimum battery 
consumption. Midget construction throughout. 
Size approximately 22} x 6in. Complete, 
ready to work with O.P. transformer, but less 
speaker, price 47/6. 


THREE OUTSTANDING BARGAINS 


CONSORT CABINET 

In two-tone, highly polished walnut 
veneer, with contrastin inlaid 
bands. ——y | lid and storage 
compartments. Uncut motor board. 
Size 2ft. 6in wide, 2ft. Sin. high, 
ft. 2in. deep. Clearance to motor 
board is 6in. Price £9/18/6 plus 
15/- carriage and insurance Or 
H.P. £3/6/2 deposit. 


ALL-WAVE RADIO CHASSIS 

5-valve superhet for A.C. only 

Coloured Hdge-lit dial, usual refine- 

ments, good output on long, medium 

and short waves, as well as on gram 

Price £9/19/6, plus 7/6 carriage and 

insurance. Or H.P. £3/6/6 deposit 

AUTO CHANGE RECORD 

PLAYER Three-speed with famous 

Studio pickup for all records. Price £11/10/+ plus 10/- carr 
and packing. Or H.P. terms £3/16/8 deposit 


+ aman e oe 
42-46 WINDMILL HILL, RUISLIP, 
MID FINSBURY PARK. 


Phone: RUISLIP 5780. Phone: ARCHWAY 1049. 
Half-day, Wednesday Half-day Thursday. 
Personal shoppers to any one of these addresses. 


152-153 FLEET STREET, E.CA4. 
Phone: CENTRAL 2833 
Half-day Saturday. 


29 STROUD GREEN ROAD, 
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VIBRATION 
TESTING ? 


No, we do not recommend this method! 
We offer, instead, SAVAGE ‘ VLF’ 
and ‘ LRF’ Amplifiers, giving 
A SOURCE OF POWER 
where it is required for vibration and 
fatigue testing of structures, com- 
ponents, engiacering products, engines, 
special metals, etc. In this direction, 
¢ applications of this equipment are 
countless, as they are, also, as a variable 
frequency power source for trens- 
formers, meters, motors and electrical 
component design. 
is equipment is inexpensive to 
purchase, simple and economical to 
use; gives complete and accurate 
control at all times. Ww. BRYAN 
Ask us TO-DAY for full details, 


without obligation. Or let us know your 
problem in this field and we will av f=] . 
gladly help you. 


W. BRYAN SAVAGE LTD. 


aeesne heeen be Lud? AMPLIFIERS 


LOW RADIO 
TELEPHONE: COLINDALE 7131 FREQUENCY FREQUENCY 


Leading organisations now using this 
equipment include: Bristol Aeroplane 
rm ; The Brush Electrical Engineering 

Ltd.; English Electric Co., Ltd.; 
Seshieal Ltd.; G.E.C.; Handley Page 
Ltd.; The Imperial College of Science; 
Siemens Bros. & Cw., Ltd.; S.T.C.; 
Vickers-Armstrongs; R.A.F., Farn- 
borough etc. 


OUTPUTS 
100 watts ‘VLF’ 
3c/s to 6c/s 
1000 watts -VLF’ 
6c/s to 2000 c/s 
MARK Il STAR 
50 c/s to 10 Ke/s 
‘LRF’ 
5Kc/s to 100Ke/s 
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To Gladden the Heart of 


your Development Engineer 


THE QUICK AND ACCURATE PRODUCTION 
OF PROTOTYPE LAMINATIONS 


We supply prototypes for all new designs in the shortest possible 
time that size, type, and circumstances permit, in cases of emer- 
ency generally within a period of 7-28 days—Nickel 

— Alloy Laminations approximately 40 days. All 

metals and specifications in most cases immediately 
available, including High, Medium and Low Silicon Iron, and 
also in Nickel Iron Alloys. All Nickel Iron Alloy Lamination 
heat treatment is guaranteed. Send us a sample or sketch of your 
requirements, together with the specification, which will receive 
immediate attention. 


ELECTRONIC [Ell & 


Telephone : Slough 25171 LIMITED Telegrams : Lamination, Slough 


OXFORD AVENUE, SLOUGH, BUCKINGHAMSHIRE 
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the “ELIZABETHAN” 


now more compact than ever ! 


2 speed, twin-track record- 
48 ing. Mixing of 2 inputs. 


G 4 S Simple push-button control. 


Electronic braking. ‘‘Magic Eye’’ plus 
headphone monitoring. Miniature 
BVA valves. 3 watts output. Size: 


Shin. x [3fin. x Bhin. Weight: 34 Ibs. 


the superb 


“ARISTOCRAT” 


incorporating the famous TRUVOX 
Mk. lil Tape Deck and the 
EAP 3 Amplifier 


Smart, contemporary- 
styled cabinet. ‘‘Magic Eye’’ 54 
Both models supplied monitoring. Completely 


complete with the re- portable. Amplifier can be GNS 
nowned RONETTE FC7 


Filter Cell insert Micro- 

phone and | ,200 feet of 

SCOTCH BOY MC2- 
lil Tape 


used independently for reproduction 
from gram or radio unit. 7in. x 4in. 
elliptical speaker. Negative feedback. 
Miniature BVA valves. Size: 20#in. 
x I3Zin. x Yin. Weight: 32 Ibs. 


the exclusive the EAP 3 TAPE RECORDER AMPLIFIER 
EA “MINOR” recommended and approved by TRUVOX for their Mk. Ill Tape Deck 


Frequency range: 75 c/s—I0 kc/s. 3 watts output on playback. Separate high and low 

This specially designed, 2 gain inputs with mixer control. ‘Magic Eye’’ record level indicator. Variable tone 

waveband, crystal feeder unit control. Amplifier can be used for high-fidelity reproduction from gram or radio 

enables the “Elizabethan’’ or feeder unit. Separate power pack, supplying instantaneous braking voltage. Price £15 

“Aristocrat’’ to operate as a (carriage extra). 

full-size radio! Optional extra Model EAP2, at the same price, with similar specification, is available for use with 
at £3-15-6 including tan. the MOTEK and LANE Tape Units. 


ia ae All EA Products are guaranteed for 12 months 


EAP (Tape Recorders) LTD. 546, KINGSLAND ROAD, LONDON, E.8. 
Telephone : CLISSOLD 7586 
For Trade and Export enquiries apply to : 


Winter lrading Co Lid 


6, HARROW ROAD, PADDINGTON, W.2 
Telephone : PADdington 3646 (6 lines). 
SOUTHAMPTON : 20, BEVOIS VALLEY ROAD. Telephone: 54273. 

CARDIFF : 31, BRIDGE STREET. Telephone : 2/829. 
BIRMINGHAM : 58, PERSHORE STREET. Telephone : MIDLAND /920. 
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z TWO AND SIX! 

% > 2 
DESIGNED FOR Q This very small sum will bring you by return on 50 
s 


\ glossy art pages* full information enabling you to build 
‘ ALL of the following high-class equipment :— 
ccononicac # 3-VALVE 3-BAND SUPERHET. FEEDER UNIT. 
% 4-VALVE 3-BAND SUPERHET. ‘ NORM./HI-Fi 
: GRAM."" FEEDER UNIT. 
% 4-VALVE 3-BAND A.C. SUPERHET. (P.W. 
** CORONET."’) 
te 5-VALVE 3-BAND A.C. SUPER. (with Gram.) 
% 5-VALVE 3-BAND A.C./D.C. SUPERHET. 
% 6&VALVE 3-BAND A.C. SUPER. (with Gram.) 
+ 6-VALVE 3-BAND A.C./D.C. SUPER. (with Gram.) 
% 3-VALVE 2-BAND ‘ LOCAL STATION ”’ SUPER 
QUALITY FEEDER W/BASS-TREBLE CONTROL. 
te FEEDER AMPLIFIER AND POWER PACK. 
% MAGIC EYE TUNING INDICATOR UNIT. 
te SIGNAL TRACER A.C. 
te 5-WATT QUALITY AMPLIFIER A.C. with NFB. 
te 10-WATT P-P QUALITY AMP., A.C. with NFB. 
%*% SIGNAL GENERATOR, A.C. etc., etc. 
NO TEST GEAR REQUIRED ! 


Apart from construction detaiisand large blueprint circuits, *Roding's 
** Home Constructors Handbook "' contains complete parts lists and 
technical descriptions of these outfits, also set building hints, 
servicing hints and tips, facts and formulae, resistance colour code, 
symbols, data, etc. AND our current catalogue. Printed on glossy 
art paper and profusely illustrated throughout, this publication 
is now acknowledged to be at the top of its class ! Over 70,000 
copies sold |! Ready-punched chassis and all parts always in stock 
Easy-as-ABC construction sheets available. Be wise and 


DON’T DELAY—SEND FOR YOUR COPY TO-DAY ! 


Also obtainable from VW. H. Smith & Son, Modern Book Co., etc 


The Wolf Type 51 trigger-feed \ \\ RODING LABORATORIES 


soldergun is designed for faster (Dept. WW5). BOURNEMOUTH AIRPORT, CHRISTCHURCH. 
Ss c a ’ 


cheaper and easier soldering and is 
ideal for rapid work on small connections 


d é bs. Th Ider is fed auto- \ 
matically with » fnger-trigger action andwo QM \  SWITCHMANSHIP! 


reels of solder are supplied—one 15 feet acid- ’ A term in current vogue describing 


cored and one 15 feet of resin-cored, _ ; 
the switch-maker's 


Gaty Well offer of these art as exemplified 
profitable advantages : — FIVE OTHER MODELS by p 
* Perfect balance TO CHOOSE FROM a ae 
* Rapid constant heat —_ were 28 

* Low current con- 
sumption 3! 
Localised heat 4 
Easy grip handle 
5 feet tough rubber 71 


d-core cable rT MULTI-WAY SWITCHES 


The range of Winkler Precision Multi-way Switches 

fulfils the requirements of the instrument designer for 

a high grade component consistent with the quality 

demanded of present-day instruments and electronic 
equipment. 


Also Types 22, 32 & 42 
straight handle solder- 


ing irons. 


Now available with up to 30 contacts per wafer, 1 to 16 

banks, 1 to 3 pole } amp., 80 V.A. per contact 

Obtainable from Write also for details of WINKLER KEY SWITCHES. 
all leading tool 


merchants and factors q. A. STANLEY PALMER 
A. R. Ae. 5S. 


Maxwell House, Arundel Street, 
WOLF ELECTRIC TOOLS LTD. mpm og yg 
PIONEER WORKS + HANGER LANE + LONDON + W.5 a = 
Branches : Birmingham, Manchester, Leeds, Glasgow. Tel: Perivale 5631-4 wne: TEMple Bar 11) 
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A World of Opportunity 


Beh. - 4 
4 BiLi i Y 


-— A 


" 


We are looking for the right men for our Design and Development 
Laboratory teams. Our immediate need is for electronic engineers, 
and if you feel that you have the necessary qualifications please 
write, in confidence, to Dept C.P.S., Marconi House, Strand, 
London, W.C.2. Alternatively call personally at Marconi House 
between 9.30 and 12 any Saturday morning in June for an 
informal talk. 


MARCONI instRUMENTS 


MARCONI! INSTRUMENTS LTO. ° LONGACRES 
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MAGNETIC AMPLIFIER 


FV R ry] CIRCUITS 
VER EADY Doctor William A. Geyger 


RESO. TRADE MARK Magnetics Division, U.S. Naval Ordnance Lab’try 
White Oak, Maryland 


PDDODODPDDOOOODOOOOE 


Saturable-core reactor devices have been developed 
into extremely valuable arrangements. Whereas 
they were originally used to control theatre lighting 
loads, modulate high-frequency currents in radio 
transmitters, and to measure large direct currents, 
they are now applied, for example, as magnetic servo 
amplifiers, magnetometers, and special components 
of electronic devices. In fifty years, a great deal of 
information on these devices and magnetic 
amplifiers has been accumulated in the form of 
patents, scientific papers, and technical reports, but in 
widely scattered sources and several languages and 
methods of treatment. This book is an up-to-date 
and systematic treatment of the subject, using 
uniform terminology and graphic symbols. The 
whole approach is suitable for easy understanding 
lag for comparison with various circuits. 


300 pages 9 6 inches 42s 6d 


Available from your usual Bookseller 


'McGraw-Hill Publishing Company Ltd 


cheaper A | McGraw - Hill House London EC4 3 
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radio listening ena 
This new Ever Ready Battery, com- a ce) 


bining a 90 volt high tension unit and High Sensitivity 

a 1.5v low tension section, has been | 

designed for use with the latest Ever D O U 5 L F Pp U R p O S E 
Ready low consumption valves, type 

DK96, DF96, DAF96 and DL96, 

which use only half the filament 

current (25mA) of the older series 

Plastic Plug Socket | valves (SOmA). — : , + 

A balanced service life of 300 hours is ; PANEL 

obtained when the high tension cur- Dara MOUNTING 

rent is 10.5 mA at 90 volts and the , 

low tension current 125 mA at 1.4 

volts; the respective cut-off voltages ; 

being 40v and 1.0v on load. ~ a . : , Moving Coil Ranges 
The maximum battery dimensions 5 j from 154A 

are 743” x3}" x4” and the weight is 7 Moving Iron Ranges 
Sibs. 100z. Price 16/-. F ee 


Movements are independent of each other and any two 

BATTERY PLUG ranges may be incorporated. Panel space is saved and 
: it enables more convenient observation of inter- 

Soy Fs amay Fag won dependent electrical quantities. Send for prices and 

specially designed to ensure full specification. 

correct and easy battery con- 

nections. Plugs are fitted with fobn 

pany al pars Pos BRITISH PHYSIC REP ORATORIES 

iength. List Price 2/- com- NEL 

plete. Suitable for use with ; RADLETT, HERTS Tel.: Radlett 5674/5/6 

BSS. 1766-1951. London Stockist 


EVER READY DRY BATTERIES FOR RADIOS M. R. Supplies Ltd., 68 New Oxford Street, W.C.1 
TORCHES - HEARING AIDS - CYCLE LAMPS dm BP 29 
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EQUIPMENT 


and COMPONENTS 


HIGH-FIDELITY 
1) 


The outright purchase of equipment can be a 
heavy item, but that is no reason why you should 


not straight away have the best of gear available 
by Classic H.P. Here are a few examples showing 
deposits in relation to the full cash purchase price. 


TAPE RECORDERS = Cash Pri 


_ 


Grundig Tk.9 
M.8.8. PMR 
C.a.R 
Reflectograpt 
G.B 
E.M.I 


- -_ 
BISSESSSSEL Se 
exroocosouwcesd 


MOTORS AND PICKUPS 


“i 


Lane 


Ses beac 
— 


ecccooocoooooFrs: 
coooocooooooo* 


o 


TAPE DECKS 
Decca pickups 
mounted 
Collaro 3,534 w 
Monarch Aut 
Garrard B.C.50 
Garrard B.C.90 (as available 


@2eo 
= 
-Ioro 


Diamond rtylus pickups 
Leak 78 

334 
Lowther 78 
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~ 
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voor 4oSo° 


roe 


AMPLIFIERS AND MISCELLANEOUS Shaun teaten chien bende 
, , 0 Decca STD 


RADIO FEEDER UNITS 


Chapman F/M 
Chapman § 
Chapman 8.6 Bs 
Lowther B.B.s 
Lowther D.T.4) 
Lowther D.T.55 
Lowther F.M 
Leak 

Armetrong F.4'.98 
Armetrong RF.4l 


ee 
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MOTORS 
All types available. AMPLIFIERS—WITH CONTRO 
(ioodsel W iliameor 

Leak TL.10 
HEAGS Qt AD Mark ii 
Wearite. Bradmatic, etc. Pye P.F.91/P.P.19A 


MICROPHONE STANDS 
All types available ena oe and control unit 


Armetrong A.10 


SSEsrseess 
SSozkS000% 


TAPES 
B.A.8.F., Agta, Gevaert, Emitape, Ferrograph, et« LOUDSPEAKERS 


Klipechorn-Vitavox 


eeesss 


SOUNDMASTER PARTS IN KIT FORM od ar aan 


Corner-Lowther 

—send for special list. amntl dake Gunes \SCn Al 

Voight Corner Horn (4/H 
WEARITE PARTS 

ete., from stock LOUDSPEAKER UNITS 


Goodmane Axiom 


Tannoy i2in. luo Concentric 
Wharfedale U1508 
Wharfedale W 1208 
Wharfedale Golden 10CBKB 


And our vast and varied range of apparatus and LOUDSPEAKER CABINETS 
equipment, possibly the largest in the country, is For Goodmans 60 or 15)—Corner Bass Reflex, 
backed by the famous Classic pre-sales test scheme, or Goodmans 150 or 22—Corner Bass Reflex 
whereby every piece of apparatus is thoroughly tested Ww iale Super 12C8A4L —Corner Bass a6 


before despatch and guaranteed by our own highly aun 21 0 


or Wharfedale uper 120K/AL-—Base Reflex 


skilled technicians, thus enabling us to give a firm Cabtest 18 0 
guarantee. 


352-364 LOWER ADDISCOMBE ROAD - CROYDON - SURREY TEL - ADDISCOMBE 6061-2 


worse 
— 
@evocor 
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Filling a long-felt need 


A valuable, practical book for 


television service engineers 


Although written specially for the radio servicing engineer who 
wishes to embark on TV servicing, this book will be invaluable to 
everyone interested in TV receiver fault-finding. It is written for 
the practical man in terms he understands, and is fully illustrated 
by many clear diagrams. It is strongly recommended to prospective 
candidates for the R.T.E.B.—City & Guilds TV Servicing Certificate 


Examinations and will be of particular help in the Practical Test. 


TELEVISION RECEIVER SERVICING 21s net By Post 21s 8d 
Published for “Wireless & Electrical Trader’ 


obtainable from booksellers or direct from Iliffe & Sons Limited, Dorset House, Stamford Street, London, S.E.] 


—SOLDERING— nanan nn nnnnnnn- 


For your 


SAFE—SIMPLE—SPEEDY 
Own 


with the sensational 
, S 70/- = Styled 


Post free 
(less trade 


discounts) Ca binet / 


“TELEMAX’ 
CHASSIS 


PROJECTION TELEVISION 


( 4ft. x 3ft. PICTURE ) 


— Se 
sininciiatiiiciniainnenaitlte 


a - *% 23-valve 
, . ea oeeet Superhet circuit 
—— > % Sensitivity 


better than 50 
microvolts 

BALANCED GRIP SOLDERING GUN . 

Specially designed for easy soldering on hard-to-reach jobs. : Pull ‘ 

TRIGGER CONTROL % bandwidth 


EXCLUSIVE ALLOY TiP—never needs re-tinning, tests in- ; : *% 5-channel 
definitely under normal use facility. 


INSTANT HEATING—Ready for soldering in 6 seconds *% Complete with 
valves, c.r.t. and 
optical unit. 


The PRIMAX-SOLDERER is the ideal tool for any RADIO- %& Ready for 
TV-TELEPHONE mechanic or amateur, Just the tool for ? I, e ting. 

service calls and small jobs on the bench The Primax- ’ . 

Soiderer works on a different principle from that of commonly . 3 : Chassis size 
known soldering irons. A current of high amperage produced approx. 19° x 17” 
in the transformer will heat the soldering tip within 6 seconds. A.C. ¢ x 15° 

220/250v. A.C., 50/60 cycles (60w.) & Detailei Specification 


ONE YEAR’S GUARANTEE From the Manufacturers 


Sole Distributors :— TELEMECHANICS LTD. 
S. KEMPNER, !9 Ebury Street, London, S.W.! » NEWMAN YARD, NEWMAN {T., LONDON, W.! 


tANgham 776 
el.: SLOANE 3586 - Through wholesalers & retailer- 


COMPACT LIGHTWEIGHT—slips into your pocket or tool- 
kit, weighs only 23 ounces 


a 
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| & ED K Quality Equipment for The Connoisseur 


The completely New “TL/10” AMPLIFIER and “POINT ONE” PRE-AMPLIFIER 


This 10-watt amplifier maintains, in every respect, the world-renowned 
LEAK reputation for precision engineering, fine appearance, and fastidious 
wiring. The Pre-amplifier will operate from any well known pick-up, 
whether crystal, moving iron or moving coil. Provision is made for 
Tape Recorder and Play back and as an exclusive feature, readily 
accessible jacks are provided on the front panel for instantaneous use. 


See maker's advertisement—Page 87 for full technical specification. 
The total Cash Price for these Two Units is £28.7.0 and our 


EASY TERMS are £3 Deposit with order and 8 monthly 
instalments of 70/- carriage paid (crate returnable). 


HIRE PURCHASE TERMS also available OVER 15 MONTHS 


if you require FINEST QUALITY REPRODUCTION together 
with WORKMANSHIP 


of the HIGHEST ORDER ll | y% IK. 
your choice must be 
Suitable Wharfedale. Tannoy & Goodmans Loudspeakers and the 


latest Connoisseur 3-Speed Motors & Pick-ups are also available on 
EASY TERMS. 


The L.R. SUPPLY COMPANY LTD - BALCOMBE - SUSSEX "SS" 


THE LOWTHER CORNER REPRODUCER 


ENTIRELY NEW DESIGN THROUGHOUT 
incorporating THE LOWTHER P.M.3 pressure 
Drive unit. 

MAIN FEATURES :- The design sets a new standard 
of reproduction of speech and music, transient frequen- 
cies, air column loaded; mid frequencies, wide angle 
directional baffle (short horn); low frequencies, pressur- 
ised exponential folded horn; high flux; high acoustical 
damping and high efficiency throughout. 


LOWTHER A.M.—P.M. TUNER 


Tunable 85-100 m.c.s. on both A.M. and F.M. for experi- 
mental transmitter from Wrotham and other sites as 
erected. 


Quality reception guarantee on live broadcasts. Free 
from whistles and general background noises. 
£22 complete 


LOWTHER MASTER CONTROL UNIT 


is completely indispensable to arrive at a satisfying 
characteristic for reproduction. £20 complete 


~ \* \ THORENS GEAR DRIVE VARIABLE SPEED 
mh usiend Say GRAMOPHONE MOTOR UNIT B53PA 


(as illustrated Ex-works) -the last word in precision. £32 complete 


THE LOWTHER MANUFACTURING COMPANY, ST. MARKS ROAD, BROMLEY, KENT 
Telephone : RAVensbourne 5225 
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POST THE COUPON TODAY FOR OUR 

BROCHURE ON THE LATEST METHODS 

OF HOME TRAINING FOR OVER 
150 CAREERS & HOBBIES 


PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 


Building Electronics Police Shorthand & Typing 
Business Management Fashion Drawing Production Engineering Short Story 
Carpentry Heating & Ventilating Eng. Public Speaking Writing 
Chemistry industrial Administration Radar Sound Recording 
Civil Service Journalism Radio & Television Structural Eng. 
Accountancy Civil Engineering Languages Servicing Telecommunications 
Advertising Commercial Subjects Marine Engineering Radio Engineering Television 
Aeronautical Commercial Ait & Mathematics Refrigeration Time & Motion Study 
Engineering Drawing M.C.A. Licences Retail Shop Management Tracing 
Pea -———==] Automobile Customs & Excise Officer Mechanical Engineering Salesmanship Welding 
N bp W f LEARN THE Engineering  Draughtsmanship Motor Engineering Sanitation Works Management 
e PRACTICAL WAY Banking Economics Photography Secretaryship Workshop Practice 
Book-keeping Electrical Engineering P.M.G, Licences Sheet Metal Work and many others. 
Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., AM.I.Mech.E., 1.1.0.8, A.C.CA., ACLS. 


equipment thus combining theory and AM.Brit,LALE., AMLLA., Clty & Guilds Examinations, 8.5.4. Certificates, ete 
practice in the correct educational 


sequence. This equipment, specially The A dvan tages of E.M.I. Training - The teaching methods are 
prepared and designed remains your planned to meet modern industrial requirements. *% We offer training in all subjects which 
property Courses include: Radio provide lucrative jobs or interesting hobbies. % A tutor is personally allotted by name to 
Television, Mechanics, Electricity, ensure private and individual tuition 


Draughtsmanship, Carpentry, Photo- * Free advice covering all aspects of POST THIS COUPON TODAY 


graphy, Commercial Art, etc training is given to students before 
a@bnmaneweecenaanad and after enrolment with us. Please send without obligation your FREE book. 


E.M.1. INSTITUTES (wepr. 127%) 


43 Grove Park Road, London, W.4 Phone: Chiswick 4417/8 
NAME 


The only Postal College which is part 
of a world-wide industrial Organisation SUBJECT(S) OF INTEREST 


With many courses we supply actual 


| COURSES FROM £1 PER MONTH 


1c18 


VOLTAGE 


QUICK, SURE 
SOLDERING 


packing & 
insurance 


= - LOW CONSUMPTION 

Cash 
Price NOW ! The Primax Instant 
70) heating solder gun with exclusive alloy tip. 
- Never needs re-tinning. Beautifully bal- 
anced, with auto trigger control, it heats 
instantly—uses current only while actually 

oldering. 

A ROBUST ENGINEERING JOB for 
PROFESSIONAL and AMATEUR 


Uy The PRIMAX Balanced Grip Heat, shock and moisture proof. 


Diameters from 0.5 mm. to 30 mm. 


220/250 ¥ y ic G in 36” lengths. It is manufactured 
50/60 C.P § ©] er un in all colours and bi-colours. 


Obtainable on the above terms ONLY FROM 


bet res AUSTIN, KAYE +: SPICERS LIMITED 


STRAND, vslnen, W.C.2 | 19 New Bridge St., London, E.C.4. Tel.: CENtral 421! 
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SELENIUM 
RECTIFIERS 


consult 


HARTLEY-TURNER 
SOUND EQUIPMENT 


Following our recent announcement and HETHER the need is for a single 
introduction to our products, we feel justly 


proud in presenting the 20 watt Hi-Fidelity unit or . -. supply rUneENG nso 
Amplifier. Used in conjunction with any thousands. .. if it’s a Selenium Rectifier 


suitable high quality speaker, “ Hi-Fi” is that must fulfil critical requirements and 
achieved within the real meaning of the 


rm maintain its characteristics over long 
es periods ... the answer is to be found 
with Electrix. 


@ Electrix Rectifiers are characterised 
by their cool running and consistent long- 
life conformity to stated specification. 


@ Manufacturers, Traders and Elec- 
tronic Engineers, send us your specific 
requirements. 


@ Your needs may possibly be met frem 
“ standard ”’ types, or 


@ ‘“‘To specification”’ models can be 
quickly prepared. 


@ Quotations by return... and deliveries 
a matter of days only. 


@ We welcome export enquiries. 


HARTLEY-TURNER 20 WATT AMPLIFIER Here are some typical ‘‘standard’’ full-wave types 


Brief specification: Push-pull tetrode output : am 
with valve voltage stabiliser for constant screen Output 12/15 Volts D.C, | Ampere. List Price 

volts under all conditions. Negative feedback, Output 12/15 Volts D.C. 2.5 Ampere. 
giving 20 watts into a 4 ohm load. Output 
impedances, 4 ohms and 15 ohms. A.C. mains Output 12/15 Volts D.C. 4 Ampere. " 
operated at 110-115 and 200-250 v. Additional Output 12/15 Volts D.C. 6 Ampere. 
power supply sockets for preamplifier, 6.3 v. 
1A, 300 v. 5 mA (stabilised) and for radio tuner Trade Supplied 
unit 6.3 v. 2 A., 300 v. 25 mA. All component 


parts are of the best quality, the transformers @ Heavy duty rectifiers with say 
and chokes being our own manufacture to rigid 


design specifications. 230/250 volts A.C. input and 220 
PRICE: £33-0-0 Complete with Vaives vee A, ee + ere 


@ We use only freshly manufactured 
Why not send for our illustrated descriptive selenium plates and components, 
literature sent free and post free on request? 


This includes full details of our Long Playing no ex-W.D. materials whatsoever. 
Record Supply Service. 


HOUSEHOLD ELECTRIX LTD 
H. A. HARTLEY Co. Ltd., 47-49 HIGH ST., KINGSTON-ON-THAMES 
152, HAMMERSMITH RD., LONDON, W.6 eee! See ae 


Telephone: RiVerside 7387 
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A range of rectifiers designed to 
suit all types of instrument move- 
ments 

The performance data and details 
of the types available are given in 
our publication No. C.O.R. 5305/2. 


Please apply to the following 
address ‘— 


SALFORD ELECTRICAL INSTRUMENTS LID 


PEEL WORKS + SILK STREET +« SALFORD 3 + LANCS 
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


=.6. Brown 


Gusts ill . F 
| TYPE 
The CINEMASCOPE RECORD of the ROYAL TOUR Vw HEADPHONES 


was a production problem to test both e : 
technicians and equipment. No delays. tas ‘ 
P . y aN jor LONG LIFE and 


This beautiful and stirring film, 


errors or retakes were permissible on 
TROUBLE-FREE SERVICE 


any of the vital sequences of the rigid ange ; 
schedule, Like the technicians using it, iene eatin and a ae. © 
the LEEVERS-RICH SYNCRO.- | oe i vcmtnan. 96 aseae ee anon 
PULSE RECORDER was “on top rN alee icine dine: i 

of the job” throughout this 30,000 


miles location. f j 4. G rown range please write for Illustrat 
+ + Rrochur we 


Technical details and prices from :— ¢ ae SA G Brown 11d 
LEEVERS-RICH EQUIPMENT LTD. (e: “.... Ee HERTS 
37 Wardour Street, London, W.!. GERrard 4502 veal e: Watford 724 
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PANORAMIC WAVEFORM ANALYSER 


THE ANALYSIS VIBRATION, 

DISTORTION aad OTHER 

(PLEX WAVEFORMS THE ANALYSER 
HERE IS UNIQUE. 


vides a continuous presentation of the A. 
rum simultaneously showing frequencies 
implitudes of the individual components 
quency components differing from each other 
nly 10 cp. may be distinguished and 
harmonics, etc. as low as 0.1% of the fundamental 
hown. Permanent records may be obtained 
photographing the display. 
FOR FULL TECHNICAL DETAILS OF 


THIS AND OTHER INSTRUMENTS, 
PLEASE COMMUNICATE WITH 


INDUSTRIAL ELECTRONICS 
DERBY ROAD, EAST SHEEN, LONDON, S.W.14 sania’ ella 
Telephone : PROspect 8211/2 A.F. PANORAMIC WAVE ANALYSER 


E ARE SURE YOU W ILL AGREE that our company 

MAXI Q W. and still continues to give you the finest possible service and value in coil 

design. We were one of the first to introduce Polystyrene Insulated Formers, then 

came the Octal Plug-In Type, then B9A Plug-In or Chassis Mounting Miniature 

Dual Purpose Coils and the last to be introduced was the all moulded Former 

ingle hole fixing with a Polystyrene Nut giving you crackle and corrosion free inductors. Now we 

think we have reached our last possible improvement. EVERY COIL IS PROVIDED IN AN AIR- 

TIGHT ALUMINIUM CONTAINER the size of which has been mathematically arrived at to enable 
you to use it as a SCREENING CAN for the ACTUAL COIL itself. 


= 


Range covers from 3.8 to 2,000 metres—Litz Windings—Neosid Iron Cores—Full information on Plug-In 
and Chassis Mounting Maxi-Q Coils is given in Technical Bulletin DTB.1—Price 1/6.—Miniature Dual 
Purpose Coil information given in DTB.4 Price 1/6.—No change in Prices, see General Catalogue Price 
9d.—Cans available separately at 6d. each. 


DENCO (CLACTON) LTD. 357/9, Old Road, Clacton-on-Sea, Essex. 
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MOTEK 


Introducing a new model to our range which 
has been designed to fulfil the requirements of 
compactness of design, ease of operation, 
high standard of performance and attractive 


appearance. 


* A.C. Mains 200/250 volts. % Push button control. 
te Steel Frame size 143” x 10}” finished high T H E N E Ww K 6 


gloss cream. %& Electrical braking system (self 


% 3 motor drive contained power pack). U NIT List 


% Low * wow "’ level. % 2 speeds electrically switched . 19 
* (74" and 44” per second). Giving Price GNS. 
*% ‘Drop-in "’ tape loading. | and 1}? hours respectively 


te Half track, high impedance record and K.5. Single Speed version of K.6 
erase heads, frequency response 50 c/s— ye Rewind and fast forward functions unit available. 110/120 volts. 
10,000 c/s. without handling tape. List Price 18} gns. 


SEE AND HEAR IT AT YOUR LOCAL DEALER 


MODERN TECHNIQUES 


138-144 PETHERTON ROAD, LONDON, N.5 
Telephone: Canonbury 5896 


-—M. R. SUPPLIES Ltd—_ | oii = =—-fVEW! 


Immediate despateh of the following first-class material, mostly brand new, fully (| 

and fairly described. Prices nett 

MICROAMMETERS. Very fine offer, limited sbout 409 meters only, Deflection & 

0/50 microampe, first-grade m 1, in € housing, S)in an by 5in. proj ne ac Hi) 4 

Exceptionally suitable for lab. bene o ‘on i new, 52/6 ( 1/6). Also a 1 - 

few new 2)in. flush panel 0/% croa t. ar |, same pric | itd } | ) € annin arr 
MILLIAMMETERS,'0 1 milliamp, 2in, aquare model (these are calibrated in knote 1 England | | 

but f.«, deflection is | mA.) 6 (de | fade ~~ 8 \ 
SELENIUM RECTIFIERS (6.7.6). Except! er of brand new high duty oS 

ratings, in very limited supply agile ite * 75 amps, 30 volts, 30 amps, t 

60 volte 15 amps, any one £7/17/6 (des. 5 Is © unite, 120 volte 12 amps inia ure 
the pair £11/17/6 (des. 7/6). Also four unites, 24 «16 amps, the four £98/10)- { 
(des, 10/-). Other usefe ratings from stock 0 volte 4 amps, 95/-; 12/15 volts 
8 amps, 20/6 (des. either We can sup many other rectifier requirements 


7 

te a veanas Polarised Relay 
, input continuously lable 200/240 y utput 22 
(or other voltages in same rati oading 1.6 v F atee 
approx, lin din yin g 
slightly used same mode! a " 

lips Variable Transtosmers, prices tf mma 
Detaioce a DATA—A Sensitivity of 25 milli-watts and capable of handling 

CONVERTERS, Input 12 vol ) it 20 volts A.C. 50 eveles 

100 watts, Brand new machines in special moleture-proof pack—the wasteah anal mains voltage on the contacts with alternating currents up 
sor incaitons epee Snaeeee Sale Terre? (2 mguiees Seam low teanten laget, 4 to 0.25 amps. Being polarised it has the advantage that the 
ew on “a 
CAPACITOR, DUCTION MOTORS, 220/240 v. 50c. 1 ph. Highly efficient motors Armature contact can be biased to lock in either direction 
with motorshalt (1440 r.p.m.) and geared ri ight angle shaft (300 Continuous! H 
rated for use at either speed (or b car With correct capacitor, BA/10/« (den. 3/6), by suitable adjustment of the contact screws, which provides 
These are all tested an obs.” cot but have slight external soiling a useful facility where pulse operation is required. 
F.H.P. GEARED MOTO S. We are probably the largest stockiste in London 
Series wound universal 220/240 revervible, Average overalllength, 8in Speed of operation is also high and the Relay will follow 
Wael epee +}, 0 F.p.m., ¢ en. 2/6), Pinal speed 10 of | r.p.m A.C. frequency of 50 c.p.s. Resistance up to 8,000 ohms, 
itl Yi 1/6) o « inc ye, 230/250 ) ec. 1 ph., ble ; ; 
ootee of tee) eee 7, 33, 46 or 92 cee ons, Gill. calneh Gee, which is acceptable for Anode circuits. Alternatives to 
28/17/6 2/6) jouble reduction cap, /ind. units, very high torque, 0.2 to j ’ 

5 10) 4 SMALL GRAN DORES douvle ven rive ON specification if required. Sole Concessionaires. 
reduction, in die-cast he ig, 2fin. «2 im. Final shaft pin. dia. by Ljin. proj. 
Bal) bearing, tran » te ? 42 6 (des, 1/6) 

SHA 


POLE inDUCTION MOTORS, 200/250 ¥. A.C,, torque 400 grm./cms, Bize POST OFFICE TYPES 3,000 AND 


Sin. dia. by Sin. long, shaft proj, lin. Silent running and ideal for recorders, grameo 


motors, fans phen ete., 27/6 (des. 1/-) 00 if S 
THERMOSTATS (Air Accurate new models in neat housing 4}in. «Qin. for wall 6 R LAY 
mount, range 40 80 de Se F.), close differential of 2 deg. Capacity 


of awiteh 15 amps . IMMERSION THERMOSTATS to specification. _ Tropicalising, impregnating and 
(Satchwell) for hot water supplies, range 70/190 deg. F. Cap. 15 amps A.C. (250 v Services jungle finish if required. Delivery 3-4 weeks. 


Complete with }/in. immersion ¢, 25/+(des, 1/4) 
LONDEX MINIATURE MAINS RELAYS, 230 v. A.C. coil, 2-pole “ make,’’ 5 amps 
Size: 2pin. x Ijin. * lin, Silent in operation 12 6 (des 

IFIERS. We have alin supply, brand new, ex-well-kno 


a Se L. E. SIMMONDS LTD. 


M. R. SUPPLIES, LTD., 68 New Oxford St., London, W.C.1. 5, BYRON ROAD, HARROW, MIDDX. 


Telephone : MUSeum 2958 Telephone : Harrow 2524—9315. 


Manufacturers to H.M. Gov!. Depis. and leading contractors 
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TRANSFORMERS 


FULLY INTERLEAVED 


ALL PRIMARIES ARE 200/250 v. Half Shrouded. 
HSM63 (Mi — Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps., 
Sv.at2a 
i Sunes "386-6.280 v. 60 m/a., 6.3 v. ac 3 amps., 5 v. at 
amps 
— a as above. 4. at 4 amps., 4 v. at 2 amps 


HSE “b50-0- 250 v.80 m/a. . ° 
HS3. 350-0-350 v HS30. 300-0-300 v. 80 m/a. 
orn 250-0-250 v. 100 m/a. tym HS75. 275-0-275 v. 100 
HS30x. 300-0-300 v. 100 m/a., 21/ HS3X. 350-0-350 v. 
100 m/a 


Fully Shrouded 
FSM63 (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps. 
5 v. 2 amps 
Outp 
FS2. 150-0-250 v 80 m/a. 
FS30. 300-0-300 v. 80 m/a., 21/-. FS3. 350-0-350 v. 80 m 
FS2X. 250-0-250 v. 100 m/a., 23/-. FS7S. 275- 0-275 v v. 100 


300-0-300 v. 100 m/a., 23/-. @S3X. 


ma 
FS30X. 

ma . 
All the above have 6.3 4-0 v at 4 amps., 5-4-0 v. at 2 amps. 
FS43. Output 425-0-425 v. 200 m/a., 6.3 v. 4 amps., C.T. 6.3 v 


"350-0-350 v. 100 


4 amps., C.T.5 v. 3 amps, Fully shrouded 

FSSO. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v 
4amps., C.T. 5 v. 3 amps. Fully shrouded 

F35X. Output 350-0-350 v. 250 m/a., 6.3 v. 6 amps., 4 v. 8 amps., 
4 v. 3 amps., 0-2-6.3 v. 2 amps. Fully shrouded 

FS160X. Output 350-0-350 v. 160 m/a. 6.3 v. 6 amps., 6.3 v 
3 amps., 5 v. amps. Fully shrouded 

FS43X. Oucput 425-0-425 v. 250 m/a., 6.3 v. 6 amps., 6.3 v. 
6 amps., 5 v. 3 amps. Fully shrouded 

HS6. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v. 
3 amps. For receiver R1355. Half shrouded 

HS150. Output 350-0-350 v. 150 m/a., 6.3 v. 3 amps., c.T. Sv. 
3 amps. Half shrouded 

F36. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v. 
3 amps. Fully shrouded 

FS120. Guapyt 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6.3 ¥ 
2 amps. C.T. 5 v. Jamps. Fully shrouded 

FS256. Output 250-0-250 v. 80 m/a., 6.3 v. at 6 amps., 5 v. at 
3amps. Fully shrouded 

PRI‘. Output 230 v. at 30 m/a., 6.3 v. at 1.5/2 amps. 

FS1S0. 350-0-350 v. 150 m/a. 6.3 v. 4 amps., 5 v. 3 amps.. 

FSISOX. Oucput 350-0-350 v. at 150 m/a., 6.3 v. at 2 am ps. 
C.T. 6.3 v. ac 2 amps., C.T. 5 v. at 3 amps. Fully shrouded.. 

The above have inputs of 200/250 v 


OUTPUT TRANSFORMERS 
MIDGET op. 5,00022 to 32 
8.0000 to 322 
MOP! Rati ios, 26, 46, 56, 66, 90, 120-150 m/a. max. current, 
C.T. for Q.P.P. Class B, etc. Secondary 2/4 ohms. Top panel, 
and clamped, each ‘ 
OPI0. 10/15 watts output 20 ratios on Full and Half ae 
OP30. 30 watts output, 20 ratios on Full and Half Primary.. 
Williamson's O.P. Transformer to Author's specification.. 
Chokes for yy se s wee 30 H. at 20 m/a.......... 
10 H. ac 150 m 


FILAMENT TRANSFORMERS 
All 200/250 v. input. 


ps 
v. @ boame, tk Fé. 6.3 v. @ 2 amps. 
F6X. 6.3 v. @ 0.3 amps., 5/6. — a” @ 
FUG. 0-2-4-5-6.3 v a 2 amps. 10/- 
2) 3 amps 
F24. 24 v. tapped 12 v. @ 3 amps 
F29. 0-2-4-5-6.3 v. @ 4 amps., 189. FU 12. 0-4-6.3 v. @ 3 amps. 
FU24. 0-12-24 v. @ | amp ... 
FS. 6.3 v. @ 10 amps. ey By @ io amps., or 12.6 v. @ 5 amps.., 
or 10 v. @ 5 amps 
F6/4. Four windings at 6 3¥. tapped 5 v. @ 5 amps. each, orn 
by suitable series and parallel connections up to 6.3 ( 


Quotations, etc.—stamped addressed envelope, please 
C.W.O. (add 1/6 in € for carriage). 


Export enquiries invited. 


H. ASHWORTH (Dept. W 


SCREENED AND IMPREGNATED. ALL GUARANTEED. 


WwW 


676, Gt. Horton Road, Bradford 7, Yorks 


eeoecomm@meeo 


WE PAY TOP PRICES 


AMERICAN SURPLUS 
ELECTRONIC EQUIPMENT 


Any Quantity or Condition 


LOOK AT THESE EXAMPLES 


for equipment in good condition 


Receiver, R54/APR4 complete ... £200 
Transmitter, ET4336 

Scanner, RC94 

Test Set, TSI3 

Frequency Meter, TS!75/U 

Frequency Meter, BC22! 

Receiver, BC348R 

Receiver, R89/ARNS 

Control Box, 23270 

Klystron, 723A/B 


We pay similar remarkable prices for:— 
RECEIVERS. RIII/APRS5, RS/ARN7, 
AR88D, R65/APN9, BC1033, RIS/APN3, 
RI9/TRCI, RIS/CPN2, BC348. 
TRANSMITTERS. CPN2, TI1/APN3, 
ART13, TDE. 
TRANSCEIVERS. ARCI, 
522, TCS, BC800, RT1/APN2. 
INDICATORS. IDI7/APN3, IDI8/ 
CPN2, BCII5!, BCII52, 1-B1A, 1-82A. 
TEST SETS. Any unit with prefix 
“TS” and 1E19, BC638, 1-208. 
MODULATORS. BCIO9I, 
CM3. 

SYNCHRONISER. BC!/48. 
POWER UNITS. RA34, RA42, RAS9, 
RA62, RA88, RAIO, MGI49, PE98, PEI58, 
DM28, PUI6. 

TUNING UNITS. TNI7, TNI8, TNI9, 
T™N54, TU57, TUS8, TUS9. 

CONTROL GEAR. BCII50, BCI145, 
JB9!1, JB95, JB98, JBI02, C45-ARCI. 
ANTENNA GEAR. 8C223A, RC94, 
AS27, AT4, ANI04. 

MOUNTINGS. FT1237, FT247A, FT154. 


And almost every American made 
unit even if not mentioned above. 


ARC3, SCR- 


BCI 142, 


Phone us immediately, transfer charge. 


Deal with the firm that has been 
established for twenty-five years and 
which is by far the largest buyer of 
Ham Equipment. 


ALTHAM RADIO CO. 


JERSEY HOUSE, JERSEY ST. 
MANCHESTER 4 


Telephone : Central 7834/5/6 
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TELCONNECTORS 
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co-axial plugs 
and sockets 


These connectors enable identical cables to be joined together, 
or flexible cables to be joined to their lead-sheathed counter- 
parts. They are fully waterproofed and suitable for use up 
to 3,000 Mc/s. The flange may be fitted to either half for 
passing cables through panels. 
Illustrated is the 53/29M Plug and 53S/29M socket, for use 
with PT29M cable; also the 53C panel-mounting socket for 
terminating cable runs and the 53S protective cap 
for excluding dust and moisture. 


All types are readily available in various sizes 


and combinations. Write for publication T/1. \% coast 
ai 


TELCON 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD 
Works Telcon Works, Greenwich, S.E.10 
Tel ;: GREenwich 3291 
Branch Office - - 43 Fountain Street, Manchester 2 
e/ : Central 0758 


ASK ARTHURS FIRST MAGNETIC RELAYS 


te NEW VALVES roots, eapecially those in short say) Built to 
We have probably the largest variety of valves in Specification 
the country. Let us know your requirements. 
VO METERS | TOCK 
ee Model 7 we TYPES 3000 and 600 
Avo Model 8 HIGH SPEED and A.C. to 400 VOLTS 
Signal Generator, Mains and Battery 


Models £30 ‘ TROPICALISING —IMPREGNATING 
Electronic Test Meter .. 


Valve Characteristics Meter UNISELECTOR 


Also full range TAYLOR METERS. List on request. 


Ls Leak TL/10 Amplifier and 
VALVE MANUA ** Point One "' Preampli- 
\iard. fier complete 428 
vy Chapman Tuning Units £17 SW ITCHES 
cue T U £35 
Brimar No. 5 } ae nit. a“ . 
Mazda, Part 2 yaa coc tn. . From 3 to 6 Bank—Al. Resistances 


Mullard Vv -< Grundig Microphone.. &% 
Replace™ 2 


bate: ® * | pearing Toe KEY SWITCHES 


All makes in stock. 
Reproduc- 


2 6 Terms C.0.D. or Cash with order. Several types 
Brictain, D.F.H Goods offered subject to being unsold , 
Postage 64. each extra and to price alteration. in stock 


GOVERNMENT CONTRACTORS ” SPEEDY 


DELIVERIES 


MUR GRAY. LTD r ' JACK DAVIS (Retays) LTD. 


36 PERCY STREET LONDON -: W.I 
GRAY HOUSE, 150-162 CHARING CROSS ROAD, gn Ww.C.2 ) LANGHAM 482! 
TEMple Bor $833/4 and 4765 Cables : TELEGRAY, LONDON . SPP PP PO POPP OPO OD 


PPP PDP! 


SS 
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This photograph shows a method of assembling 
zirconium tubes in a zirconium plate backed with a 
steel plate to form a condenser tube plate. The five MUREX LTD _ (Powder Metallurgy Division) 
zirconium tubes are expanded into zirconium bushes RAINHAM, ESSEX. Rainham Essex 3322 

which are then screwed into the steel backing plate London Sales Office: CENTRAL HOUSE, UPPER WOBURN 
and welded on to the zirconium plate. PLACE, W.C.1. EUSton 8265 


pesh 82 8-8°8°8 8:8: 
Ww 


says SALLY BARNES 


T.V.'s brilliant new comedy discovery 


““Yes—when I play back the 
recording of my voice on the 
Baird Soundmaster you'd 
think it was my twin sister 
speaking! The Soundmaster 
faithfully records every in- 
flexion, every intonation, and 
reproduces the sound with 
amazing clarity. That’s why 
I find it invaluable for per- 
fecting my performance.” 


Twin track technique, 
each 1,200 ft. reel giving one 
hour’s recording: excellent 
response between 50 and 
10,000 c.p.s., and single con- 

Complete with trol operation of motors. 
microphone Rewind time is only 45 sec- 
and tape 65 gns onds. The Soundmaster is 
complete with table micro- 
phone and high coercivity 
tape. 
Please write for further particulars to: 


BAIRD TELEVISION © LANCELOT ROAD - WEMBLEY - MIDDX a: 
SOUNDMASTER ; ea wee 


¢ 
ty 
veri WANAKA KUKH 
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If it’s Components 


ACOS 
ADCOLA 
AERIALITE 
ALLEN 


AMPLION 
ARROW 

AVO 

BELLING LEE 
BRANDENBURG 


CELESTION 
CINCH 
COLVERN 
COSBOR 
CYLDON 
DENCO 
EDISWAN 
EGEN 
ELAC 
ELLISON 
ELSTONE 
GARRARD 
GOLDRING 
GOODMANS 


HUNTS 
JACKSON 


Write now for 


CATALOGUE NO. 


@ 70 PAGES 


EALing 5737 


@ 250 ILLUSTRATIONS 


RADIO SERVICING 
82 SOUTH EALING ROAD, LONDON, W.5. 


LAB 

LONG & HAMBLY 
MARCONI 
MAZDA 

MceMU RDO 
MORGANITE 
MOTEK 
MULLARD 
MULTICORE 
NERA 

NORMAN PRICE 
OSMOR 
PARTRIDGE 
PHILIPS 

PIFCO 

*Q* MAX 

ROLA 

SCOTCH BOY 
SEN TER CEL 


TRUVOX 
VIEWMASTER 
Ww.B 

WEARITE 
WESTINGHOUSE 
WEYMOUTH 
WHARFEDALE 
WOLI 


12 PRICE I/- 


co. 


Next to Sth. Ealing 
Tube Station 


IMMEDIATE DELIVERY 
RADIO and T.V. SPARES 


STANDARD & WIDE-ANGLE 
‘VIEW MASTER '' COMPONENTS 
L.T., H.T., & E.H.T. METAL RECTIFIERS 


PAPER & ELECTROLYTIC 
SMOOTHING CONDENSERS 


TAPE 
MOTORS 
MICROPHONES 


12 P.M. 
LOUDSPEAKERS 


PARTS FOR 
THE “QUALITY” 
SOUND ENTHUSIAST 


3, 5, 8 & 12 watt AMPLI- 
FIERS, TONE CONTROLS 
& RADIO FEEDER UNITS 


TAPE RECORDING EQUIPMENT, 
ERASE & BIAS GENERATORS & 
ACCESSORIES 


&C COMPONENTS FOR THE ‘‘ SOUND 
MASTER" & ‘‘LANE"’ TAPE RECORDERS 


FIXED & VARIABLE 
WIREWOUND RESISTORS 


MINIATURE (PRE-AMP) 
MAINS TRANSFORMERS 


LINE & FRAME 
TRANSFORMERS 


SCANNING & FOCUS 
RINGS 


COILS & COIL 
PACKS 


CERAMICS 
CHOKES 
VALVES 


Price list supplements published monthly 


SERVICE & SPEED 


CITY & RURAL RADIO 


101 HIGH STREET, SWANSEA 
Telephone: 4677 


METERS 


LARGE AND VARIED 
STOCKS AVAILABLE 
FOR IMMEDIATE 
DELIVERY 


EXAMPLES FROM OUR RANGE OF 24" 
FLUSH PATTERN MOVING COIL INSTRU- 
MENTS (as illustrated) 

AMPERES D.C. 0-1, 2, 3, 5, 10, 15, 20, 

25, 30, 50. 

MILLIAMPS. 0-1, 1-0-1, 0-5, 10, 15, 

20, 25, 30, 50, 100, 250, 500. 

MICROAMPS. 0-50, 100, 200, 250, 400, 

500, 750, 50-0-50, 100-0-100, 250-0-250, 

500-0-500. 

MILLIVOLTS. 0-10, 25, 50, 75, 100, 500. 

VOLTS D.C. 0-1, 5, 10, 15, 25, 50, 100, 

250, 500, 750, 1,000. 

VOLTS AX. 0-5, 10, 15, 25, 50, 100, 250, 

500, 7501 ,000. 
We can supply meters with NON-STANDARD, 
CURRENT and VOLTAGE RANGES to any specifica- 
tion, DELIVERY 7-14 days. 
MOVING IRON AND» THERMO 
ALSO AVAILABLE. 


ANDERS ELECTRONICS LTD. 


91, HAMPSTEAD ROAD, LONDON, N.W.!. 
Telephone: EUSton 1639 
Suppliers to Government Departments, B.B.C., 
Leading Manufacturers & Research Laboratories 


INSTRUMENTS 
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EXPORT 
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1,000 types 

of Receiving and HALL ELECTRIC LTD 

Haltron House, 49-55 Lisson Grove, 
London, N.W.1. 


el.: Ambassador 1041 (Slines) Cables: Hallectric, London 


Transmitting Radio 
Tubes available ex T 


Other Components by : 
T.c.c., BELLING-LEE, 
WELWYN, OSRAM, 
COSSOR, ERIE. 


Come and Hear it! 
THE WORLD-FAMOUS 
WILLIAMSON AMPLIFIER 


WITH PARTRIDGE TRANSFORMERS & CHOKES 
By common consent the finest ever! 


ASSOCIATED EQUIPMENT 


Connoisseur 3-speed Motor . 

Collaro 3-speed Transcription Motor a3 
Collaro a 534 with Studio “ O”" or "P™ Pick- -up.. «10 
Garrard * at - -speed Motor with fixed } aes T.O.H. €10 
Garrard ° ’ 3-speed Motor choice of MPM2 Heads * 
Garrard L iy : |. Centre Spindles for 45 records .. 
Connoisseur Pick-up with 2 heads ....... > 

Decca Pick-up with 2 XMS Heads .... 

Acos GP20'Hi-G with 2 heads 


-- 
~wewoosoe- 


P.A.|. PRE-AMP 
CASH PRICE £8.18.6 
or 
DEPOSIT £2.19.6 
1! PAYMENTS 11.10 


WIRED AND 
TESTED 
CASH PRICE £26.15.6 


or 
DEPOSIT £8.18.6 
IIPAYMENTS £1.15.8 
KIT FORM 
CASH PRICE £22.1.0 


or 
DEPOSIT £7.7.0 
it PAYMENTS £1.9.5 


Speakers : 

Goodmans Axiom 150 ‘ 
Goodmans Axiom 22. Mkil....... 
W.B.S810 Bin. Unit 3 ohm 
W.B.HF9I2 Yin. Unit 3 ohm eae 
W.B.HFION2 10in. Unit 3/15 ohm .... 
Wharfedale Super 5CS’/AL 
Wharfedale Super 8CS AL 
Wharfedale Golden !0in 
Wharfedale Golden CSB 
Wharfedale Wi2/CS 

Wharfedale Super 12'CS AL 
Wharfedale Separators Type ** 
Wharfedale Separators Type ** 
Wharfedale Separators Type oP 
Wharfedale MG! Equaliser 


Wharfedale 3-way } section Crossover 


TELE-RADIO (1943) LTD. 


189 EDGWARE ROAD, LONDON, 
SHOP HOURS: MON.-SAT. 9 a.m. 


W.2. 


to 6 p.m. 


B*’ 1000 «/s 7-16 ohm 
D” 1000 z 
** 3000 c's. 7-16 ohm 


soaw o@wuwenwe<ee 


s. 24 ohm 


eSeoeeeoo4wueweoeoe 


Phone: PAD 4455.6 


THURSDAY 9° a.m, to 1 p.m. 
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Several more good reasons 


why our circle of 


Air Cooled, Compound Filled and Oi! Immersed Transformers for every requirement 
A.D. Authority Rel. No.: 648953 


friends keeps enlarging 


WILLESDEN TRANSFORMER CO., LTD., 


Ja FRITHVILLE GARDENS, SHEPHERDS BUSH, LONDON, W.!2. 


leleptione 


SHEpherds Bush 58/7 


We invite your enquiries for the Type Al/1 auto- 
matic machine, as illustrated. Also for the 
Type H’1 hand coil winder and Type AW/1 
Armature Winding Head 


Kelectaic [ro 


73 UXBRIDGE ROAD, EALING, LONDON, W.5 
Ealing 8322 


cordially invite you to visit our 
Regent Street showroom 


ie NEW 
CR.300 


(complete with 
multi-stage high 
gain control 
unit) 


a % © eae” £30.10.0 


‘4 
Also 7 andthe NEW 
demonstrated 

y -” y 
are the latest versions of quality rf R 200 £ Z 
equipment by ACOUSTICAL, oe al 
GOODSELL, LEAK and yjtra linear version with 
ROGERS as well as the NEW 


HIGH FIDELITY AMPLI. 99 even wider range 
FIER by ARMSTRONG contro! unit 


THESE EQUIPMENTS CAN BE £36.10.0 
HEARD WITH A WIDE RANGE % H.P. TERMS AVAILABLE 


OF HIGH QUALITY LOUD. This and other high fidelity equipment 
. is demonstrated at our showrooms Daily 
SPEAKER SYSTEMS AND 10.30 a.m.—5.30 p.m. Saturdays 10.30 
ASSOCIATED EQUIPMENT a.m.—12.30 p.m 


B. K. PARTNERS LTD. 


229 Regent St., London, W.!. (Entnence Hanover St.) ‘Phone REG 105! & 7363 


to hear 
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For the accurate distribution of 
high frequency sounds to ensure 
maximum fidelity over a wide area 
there is no satisfactory alternative to 
the multi-cellular horn and pressure unit. 
The Vitavox range includes two series of 
horns with lower cut-off frequencies of 550 and 
220 c.p.s. respectively, available in a number of 
cell combinations to suit particular installations. 
Two types of pressure unit are supplied, one for 
general purpose applications and the other for 
installations calling for the highest possible quality of 
reproduction. Full details will be supplied on request. 


VITAVOX LIMITED, Westmoreland Road, London, N.W.9. 


Tele phone COLindale 8671 


Tee WOUIN 44 21000 tn prtedtuelion! 


This exceptionally sensitive Wide-Band, Stabil- 
ised A.C. Valve Voltmeter /Amplifier is essential 
in every well-equipped electronic laboratory and 
is a pleasure to use. 


V.200-Abbreviated Specification. input impedance up to 10 meg- 
100 microvolts to 1000 volts ohms and 10 p.F. 

10 cycles to 10 megacycles No ZERO instability—Overload 
Accuracy to 6 M.c's - 5% protection, LINEAR 65dB 
of the actual reading. Amplifier. 


Delivery: |-2 months Price Ex Works £112:10:0 
FOR 
Valve Voltmeters, Oscilloscopes, Ww 
Frequency Sources, Stabilised A.C. “= = 
and D.C. Power Supplies, Attenuators, = J i= 


WRITE TO 


SHENLEY ROAD - BOREHAM WOOD ~<- HERTS. Cables: FURZLAB, LONDON. Tel; ElStree 3940. 
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MODERN ELECTRICS LTD. 


164, Charing Cross Road, London, W.C.2. Tel.: TEMple Bar 7587. 


Cables: Modcharex, London. 
Export enquiries welcomed. immediate delivery from stock Prompt attention to pos: orders. 


TAPE RECORDERS RECORD REPRODUCING aa EQUIPMENT | MICROPHCNES 
EQUIPMENT AcOS 

GRUNDIG 7001 “84 ‘ 

GRUNDIG TK9 £68 COLLARO mode © a23 00 Mic 22 (Crysral) tA 


Model 7 (latest) £19 10 | Mic inserts for above 
BAIRD Soundmaster 668 Transcription Unit “13 9 U Mk. il £10 10 
BAIRD Mk. I! £61 niminer Mic 16 (Crystal) 


GARRARD (as available) Electronic Meter “40 (0 Mic 35-1 (Crystal) 
FERROGRAPH 2A... £79 R.C.80 ai7 1 Wide Band Sig/Gen... £30 0 LUSTRAPHONE 
VORTEXION 2A £84 R.C.90 Valve Characteristic M/C with T/F C51 
—— pr RA Cc ry. AC/DC Meter <0 :(0 Table base for above 
D.C. M as 5 

WEARITE TAPE DECK TA/B Decca Mult gy Ape 

43 
TRUVOX TAPE DECK 

423 


10k¥Y Multiplier for URA Ribbon 
| CONNOISSEUR Model 8 43 5 RVA Ribbon 
3-spd Carryin Cases for Mumetal Transformer €1 15 
| Models 7, 8 and 40 a3 66 MICROPHONE STANDS 
SPEAKERS Se — Floor, 3 — 4212 
H.1 (Sig/Gen) £ Table Stan 
| TRUVOX E.2 (SigiGen) <28 0 0) LEAK AMPLIFIERS 
, ew Mode TL.I 
W.8. STENTORIAN PI e419 19 Har ng 1, TL.12 
HF. 610 cCOSssOR Point 2, TL.25 
HF. 810 Oscilloscope 1049 £150 0 Vari-slope pre-amp 
HF, 912 Oscilloscope 1052 ...4104 0 Type VS RF Tuner 
HF, 1012 Volt: Calibra:or 1433 Unit 
| GOODMANS cie 5 SOLON. New Instru- 
| Axiom 150 Mk, Il TAYLOR ment Iron 200-250 v. 
Axiom 102 All new Taylor Test Gear in 25 w. 9 8 
Axiom 101 


| 
stock. 
| WHARFEDALE | PICK-UPS VALVES 
Spare Spools, |,200fr WIS Cs é °| acos We are one of London's largest 
Spare Spools 600fc Super 12 CS/AL vy) 
FERROGRAPH wi2cs é stockists. Please write for require- 
1,200fe. . Golden 10 CSB M.S. Magnetic | ments 


Super 5 and 8 CS/AL 3 
pn SEE Bronze !0in. 4 9 CONNOISSEUR 
GFA 


co o eccooocoocoeo 
= -Sacuw 


RECORDING TAPES 


GRUNDIG 
L.G.S. 1,200fe a2 
PERROVOICE 
1,2 éi 
see , ere 


éi 
él 


w ecosc eof seooocsce sooo 


éi 


-Noe OOo J 


1,200ft, 

SCOTCH BOY 
1,200ft. 4) 
600fc. él 


weoo fc ooee oc 


B 8 o| super 2 Hds ALL GARRARD, CONNOIS- 
B. Cross Spore Heads é DECCA and COLLARO 
W.B. Crossover Unit 6) COLLARO STUDIO SEUR, an 


W.B. Tweeter Unit 15s 6| Type O or P é HEADS AND STYLI IN STOCK 


H.P. Terms available on all items over £10. 0. 0. 


1,200ft. 
600ft. 


oo eco 


ee 


* BRADMATIC - 


E 


HIGH QUALITY TAPE RECORDING EQUIPMENT 
THE MODEL 50 TAPE DESK (to take !Ohin. NAB Reels) 
Programme Time: 62 minutes at 7} i.p.s 

124 minutes at 3} i.p.s 
Panel size: 20in 14}in 
Two speeds, 34 and 7} i.p.s. Double-track heads. Push button 
control. Fast wind and rewind, Three heavy-duty motors. Three 
separately shielded heads. Complete with NAB reel adaptors 


PRICE: (ficted with 6RP heads) £50. CONSOLES 
ALSO AVAILABLE mM ‘= b 


MODEL 5C TAPE DESK (‘to take Pin. reels) 
Programme Time: 55 mins. at 7} i.p.s For Major Film Mixer 
110 mins. at 32 i.p.s Suites to Individual 
PRICE: (ficced with 6RP heads) requirements. 
Large Panel (20in l4hin.), €47 10). 
Small Panel (i3}in 1S4in.), €45/10)-. “ VIEW ” 
MODEL 58 TAPE DESK (to take 7in. reels) 


Programme Time: 3! mins. at 7} i.p.s 


7 
62 mins. at 32 i.p.s. CONSOLES 
PRICE: (ficted with 6RP heads) VELMA 


Panel size (I3fin 1Stin.), £42. AS SHOWN 


PORTABLE RECORDERS 
In rexine covered case, fitted with mode! 58 tape desk, type D.2 
C.J.R. amplifier with monitoring. Provision for external loud- 
speaker. 


Beautifully designed and 
finished in Walnut, Oak, 
Mahogany and Teak, to 


customers’ requirements 
PRICE: C117 (without microphone) 


h-fidelity sound heads. Type SRP (Record/play), €3/5)-. Type 
(super fidelity), €3/15-. Type SE (Erase), £3/5/. Mumecal Standard “‘ VIEWMASTER " model as shown £6413.0.0 
Sousite cans, 8/6. Amplifiers, microphones. All types and With Full Length Doors £14.0.0 
sizes of magnetic tape 
Universal Model for all 16” tubes now in preparation. 


CHANGE OF TELEPHONE NO. Carriage and Packing 18/- extra 
Our ’Phone No. is now EAST 2881-2 Fitted with shelf for easy mounting. These are NOT mass produced and 


dimensions can be altered to suit personal requirements 


= ndividual and Trade Enquiries to 
Trade supplied Send for Lists 


BRADMATIC LIMITED H. ASHDOWN 


CABINET MAKER 


STATION ROAD . ASTON . BIRM.NGHAM 6 98 HERTFORD RCAD, EDMONTON, N.9 


Grams : Bradmatic, Birmingham Phone TOT. 2621 
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LONGEST SCALE—SMALLEST SPACE 


This compact, robust D.C. Milliameter is 
flush mounting and 1s ideal for use in re- 
stricted space. 
SCALE LENGTH: 9 
RANGE FROM 0-500 yA 


The meter with the 
dead beat movement 


The meter measures only 5” across and the depth behind the panel is only 2” yet it retains 
a scale length of 9”. It is available with spade or knife-edge pointer and special scales can 
be supplied to customers’ specification if required Send for prices and full details. 


BRITISH PHYSICAL DAB ORATORIES 
Radlett, Herts Radlett 5674/5/6 


LONDON STOCKIST; M. R. SUPPLIES LTD., 68 NEW OXFORD STREET, LONDON, W.C./ 


Connoisseur... DIAMOND STYLUS! 


The SUPER LIGHTWEIGHT PICK-UP 


can now be supplied to order— 


with an armature system fitted with diamond stylus, 
Price complete with one head (either Standard 78 r.p.m.. 
or Microgrove, 334 and 45 r.p.m.) fitted with diamond 
stylus £7.12.9d. plus Purchase Tax £2.9.0d. Each 
additional head £5.12.9d. plus rurchase Tax £1.16.2d., 
Replacement armature system fitted with diamond 
stylus £3.13.0d. plus Purchase Tax £1.3.5d % HEAD PICK-UP 


Existing model with sapphire 
system still available. 


3 SPEED MOTOR 
New price: 
Retail Price .. £17 15 0 
Purchase tax. . 5 13 11 
Total price .. £23 8 1] 


+t SPEED MOTO 
A. R. SUGDEN & CO. (encineers) LTD. 
Facsimile in Sound WELL GREEN LANE, BRIGHOUSE. YORKSHIRE Tel: HALIFAX 691569 
Telegrams : “ Connoiseur, Brighouse” 


OVERSEAS AGENTS: 8. Africa: W. L. Procter (Pty.) Ltd., 63 Strand Street, Cape Town. Australia: J. H. Magrath & Co. Pty. Ltd, 208 Little 
Lonsdale Street, Melbourne. Canada: The Astral Electric Co. Lid., 44 Danforth Road, Toronto 13, Ontario. New Zealand: Turnbull & Jones 


Ltd., Head Office, 12/14 Courtenay Place, Wellington. Hong Kong. "The Radio People Ltd., 31 Nathan Road, Hong Kong. Malaya: (Main Dis- 
tributors) Eastland Trading Co., 1 Prince Street, Singapore. 
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DON’T MISS YOUR COPY 


NEW TRANSRADIO Publication 


69 standard types 
*MX+SM Subminiatures 
*BNC Miniatures 
*N Microwaves 
*83 UHF 


Tel. FRE 4421 (P.B.X) 


KEEP UP TO DATE!! Of 


The mast comprehensive range of 
US. CONNECTORS outside the U.S.A. 


constant wmpedance 


50 ohms + 70 ohms 


TRANSRADIO LTD. 


(STL 


TRANSFORMERS 


for POWER SUPPLIES 
and AUDIO FREQUENCY 
Chokes for A.C. and D.C. 


Suitable for use in 
all electrical and 
electronic equip- 
ment, to Ministry, 
B.S.S. or commer- 
cial standards. 
Tropical or stan- 


dard finish. 
Enquiries from manufacturers and the trade only. 


Quotations sent upon receipt of specifications or drawings. 


STEWART TRANSFORMERS Ltd. 
1S KILBURN LANE, LONDON, W.10 


LADbroke 
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pee ats Sy are ak 
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Rk. Connectors 


Accepted as 
the Standard.. 


... by leading manufacturers, thetrade © 
and the aircraft industry. e 


. DC/AC 
CONVERTERS 


Units Complete and ready 


Specialists in Converters 
since 1937 


Please ask for our 
descriptive folder an 
Ww.w 


@ for Electric Gramophones 
trom £8 I6s. Od. 


@ for Radios, Radiograms, and Autochange Radio- 
grams (inc. 3-speed motors) from £11 16s. 6d. 
@ for Television, Tape Recorders, and for operation 
of TV from Country House lighting plants, price 
7 according to instrument. 
Inputs, 6, 12, 24, 32, 50, 110 or 200/250V. D.C. 
@ Outputs, | 10V. or 230V. 50 or 60 c's. 
NEW CHAPEL ROAD, HIGH STREET 


VALRADIO LTD. FELTHAM, MIDDX. Tel. : FELtham 4242 


Service Dept. : 57 Fortess Road, London,N.W.5. GULiiver 5165 and 7202 
Cverseas enquiries to nearest E.M.!. Organisation Dep + 
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Evolution 


WHARFEDALE WI0/CSB 1/0" LOUDSPEAKER 


First introduced in 1938, this 10in. speaker has been Bass resonance now 45 c’s. 

ree coud dines now embodies the following Aay _joceker maker could produce a endeperter 
Flux density 14,000 lines. Total flux 74,000 lines. — me rT = all of these specifications. wd 
Rigid a diac aie WHARFEDALE can produce one which sounds like 
\igid, open, die-cast chassis. he W10'CSB 
Cone with bakelised apex and special radial -_ ae 

corrugations. After the Super 12/CS/AL—which costs £17 10s. 0d.— 

Centring device in bakelised fabric. the W10/CSB is the bestsingle speaker in the Wharfedale 
Aluminium dome. range. At £9. 5s. Od. plus £3. Is. 6d. P.T. the per- 
Cloth suspension, which involves hand-assembly by formance is outstandingly good; some idea of the 
experts who have attained a world-wide reputation. frequency range if given by the response curve. 


[wio/csB | 
oI ot axis 
eS oe 
Sam: i mat 
1 30" OFF Ams eet 4 seiy 
} Ct Few eet Sa —_ 
§ : & _ 


CYCLES PER SECOND 


Wh artedale Wireless Works Ltd., 


BRADFORD ROAD - IDLE : BRADFORD - YORKS Telephone: Idle 1235/6 Grams: Wharfdel, idle, Bradford 


The ¥. =. Tape-Recorder 


LIGHT IN WEIGHT - SMALL IN SIZE - LONG RECORDING TIME 
IT CAN BE USED BOTH VERTICALLY AND HORIZONTALLY 


In spite of its exceptionally Size: 15 x 12 x Jin, with 
light weight and convenient “, 2 , lid. Weight: 25ib. Two 
shape which makes it truly al “aid ‘ speeds by simple switching 
portable, this recorder is di 4 (14 and 3 hrs. Recording 
of robust construction and : Time). Fast Rewind and 
it is fully guaranteed for > Forward Speeds. 4.5 Watts 
12 months. Single switch 7 output of excellent quality. 
operates both the mechan- Ye Provision for monitoring 
ism and the amplifier. This ™ ae and extension Speaker. 
feature combined with ae ti Negligible hum, wow and 
automatic ‘* Servo’ type oh : flutter. Exceptionally sen- 
brakes makes its operation #3 sitive, high-class Micro- 
foolproof, and accidental “a , phone. Beautifully finished 
Tape-spilling or tearing a cabinet covered with wash- 
virtual impossibility. ° . able Rexine. 
met Immediate Delivery IN KIT FORM 
39 GNS. We welcome callers at our showroom 33 GNS. 


roxrormmee | ESHER ELECTRONICS CO. Open 


please send 


ampec addressed 70 BREWER STREET, LONDON, W.1. oe 
—_ Tel. : GER. 3376. Saturday 
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Valuable Wireless World books 


Radio Data Charts 


43 Abacs for Receiver, Design Calculations 5th 
Edition. By R. T. Beatty, M.A.; B.E., D.SC., 
revised by J. McG. Sowerby, B.A., A.M.I.E.E. 
The problems encountered in radio and elec- 
tronics are so diverse and numerous that it would 
hardly be feasible to have an abac for every one. 
This collection is therefore intended to cover 
only the most frequently recurring problems, 
the answers to which provide most of the data 
needed for the design of radio receivers. In this 
new edition the reactance charts have been re- 
drawn and the two charts previously included 
for resistance calculations have now been com- 
bined in a single chart. 

llin. deep x 8}in. 91 pp. 7s. 6d. net. By post 8s. 


Television Receiver Model II 


Complete constructional details with notes on 
modernizing the original design. Collected articles 
reprinted from “ Wireless World,” descriting 
a complete receiver, using a superheterodyne 
circuit, which provides a modern standard of 
performance and is suitable for home construc- 
tion. 

10}in. x 7}in. 40 pp. 3s. 6d. net. By post 3s. 9d. 


Television Receiving Equipment 


By W. T. Cocking, M.LE.E. 3rd Edition. 
Explains the fundamental principles involved 
and then describes each stage of the normal 
television receiver. The text includes notes on 
special circuits and gives practical details of 
receiver design. Other chapters are devoted to 
faults and their remedies, servicing of modern 
sets and the problems of obtaining selectivity. 
Mathematical data of particular value to the 
designer have been collated and appear in 
appendices. 18s. net. By post 18s. 8d. 


F.M. Feeder Unit 


S. W. Amos, B.SC.(HONS.), A.M.I.E.E. and 
G. G. Johnstone, B.SC. (HONS.) A reprint of 
articles from “ Wireless World’’ describing a 
simple and inexpensive three-valve adaptor 
designed to cover the v.h.f. broadcast band 
87.5-100 Mc/s, and in particular to receive the 
B.B.C. frequency-modulated transmissions on 
91.4 Mc/s from Wrotham. The unit can be used 
in conjunction with an audio amplifier or a 
normal receiver. 10}in. x 7jin. 16 pp. 2s. Od. net. 
By post 2s. 2d. 


Obtainable from booksellers or direct from 
ILIFFE & SONS LIMITED, DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 


MINIATURE MAGNETIC PARKER'S SHEET METAL FOLDING 


MACHINE 


LIGHTWEIGHT EARPHONES a ie 


acity 18 gauge M.8.x2ft 

wide. Loose Attachments 

The AMPLIVOX E.4 E.5 and E46 : tor Radio Chassis making 
provide a range of highly sensitive ee en 


Attachments 1/6 per ft 
lightweight miniature receivers, idea! peeiments 0 per K 


for many applications the inserts have g 4 ments 5 . 
been incorporated in lightweight wre . . Also arker’s Square 
headsets stethoscope devices and . ion : Type Des View. Mac anne 
smal! microphones , _ - awn & Bright . 
The E.6 is the smallest of the range Admits stock of 4in 
the diameter is 0.835" depth 0.332 Complete with 
and weight joz. D.C. resistance E.4 & — onstructed 

y= 4) “ sgib 
E.5 2-2,000 (). E.6 1-600 «> Price 37/6. Carriage 2/¢ 


AM PLIVOX4 D. osnian, sesensten 


2 Bentinck Street, London, - ey EAT T WORKS, WELLINGTON 
A.B. PARKER? piiter, sarvey, voansmiee, ra. Bovey 426 


ALWAYS “FIT” 


a(((C)SET 


SUSPENSION DRAWER SLIDES, SUN and PLANET FRICTION ELIMINATORS and SHEAVES 
Ask for Brochure and pages 47, 49 and 53 


and Sole Manufacturers 


AUTOSET (PRODUCTION) LTD., DEPT. “H’’, STOUR STREET, BIRMINGHAM [i18 
Tel. : EDG 1143 (3 tines). Please mention Wireless World ESTD. over 30 years 
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RIM 


POWER 
RESISTORS 


Coated with a non-hygroscopic and 
fireproof silicone bonded compound. 
Internal connections made by special 
method of welding, giving long-term 
stability conditions, 


under all 


Standard range is shown but we shall 


be pleased to advise on special types 


to suit particular requirements, 


R. M. ELECTRIC LTD. 
TEAM VALLEY, GATESHEAD, I! 


Tel: Low Fell 76057 


31 


TYPE a 


WATTAGE = 
RESISTANCE 
OHMS 
LENGTH 
DIAMETER... 


18 


10-6,000 \ 
1 9/16in. 
11/16in. 


UNITELEX PRIMA” PORTABLE TAPE 
RECORDER: We are appointed stockists for 
this recorder. Features include ultra modern 
cabinet design, giving exceptional lightness and 
portability sacrifice of quality. Push- 
button control on mechanical side, twin-track 
heads, dual-speed (7}4in. and 3}in. per sec.), giving 
up to two hours playing on one reel of tape; 
latest type miniature valves used; genuine 
10 kes. response; separate bass and treble 
controls; magic eye recording level indicator; 
provision for use as straight playback amplifier 
f record players or changers; 4-watts output 
to internal 10in. elliptical high-flux speaker, with 
provision for feeding two extenal speakers or 
amplifiers. Price, complete with filter cell micro- 
phone housed in recorder, and with |,200fc. reel of 
high coercivity tape, 57 guineas. H.P. terms 
19 gns. deposit, 12 monthly payments of €3/13/2. 
Send 24d. stamp for illustrated brochure 
GARLAND AMPLIFIER ACI. Self-contained 
general-purpose amplifier, providing 3.5-watts 
yutput. All power supplies derived from mains 
transformer, ensuring isolated chassis. Standard 
valves throughout. Volume and Tone Controls 
ncorporated Negative feedback loop. Price 
£6/12/6 plus 5/- carriage, etc. Weight 10Ib 
TRUVOX TAPE DECK MARK Ill. In- 

srporating high impedance mu-metal twin- 
track heads. Two-speed capstan, for tape speeds 

74 and 32 inches per second. Three-heavy- 
motors allowing for fast forward and rewind 

ities without tape handling. All controls 
operated by electrically and mechanically inter- 
ocked push bu Price €23/2/-. Send S.A.E 

r full part Plus 10/- carriage, etc. 

slivery from stock. Send 24d. stamp for details 

is and of suitable amplifier, 


without 


ttons 
culars 


ARTICLE 


Goodmans Axiom 101. 8in. L/Spkr. 

Garland Amplifier ACIIA , 

Wharfedale Golden CBS. |0in. speaker 

Goodmans Audiom 60 Speaker 

B.S.R. 3-speed single player. GU4 

Connoisseur Pick Up, 2 heads 

Leak Pre-Amplifier 

Wharfedale W12/cs. |2in. 

Goodmans Axiom 150, Mk. !! 

Stella 3-speed Single Player 

Leak ‘‘ Varislope’’ Pre-Amplifier 

Collaro Auto-changer. 3RC/531 

B.S.R. ‘‘Monarch”’ 3-speed Auto- a 

Lane Tape Desk, Mk. |V_. 

Collaro auto-changer. 3RC/532 

Connoisseur 3-speed unit 

Truvox Tape Deck, Mk. II! 

Leak “Point One” Amplifier...... 

@.U.A.D. Amplifier with pre- -amplifier 

Unitelex ‘ Prima” Tape Recorder. 
(Described above). 


9-12,000 aot “1 

213 16in. 

11/16in. 
2 


40 


5,000 10-30,000 

1/16in. 3 13/16in. 

As sein. 11/16in. 
3 
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é | f2 
monthly monthly 
payments payments 


Cash 


Deposit 
Price 
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8 6 
£8 12 
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ALL GOODS NEW AND UNUSED (except where otherwise aunt. 
PLEASE ADD POST OR CARRIAGE ON ALL ITEMS. KINDLY PRINT NAME AND 


ADDRESS. POST ORDERS TO OUR DEPTFORD ADDRESS 


EARLY CLOSING THURSDAY 


OPEN ALL DAY SATURDAY 
SHOP HOURS : Mon: Tues: Wed: and Sat: 9 a.m. —b p.m. Thurs: 9a.m.—! p.m. Fri. 9a.m.—T p.m 


GARLAND BROS. LTD. ° 


CHESHAM HOUSE, DEPTFORD BROADWAY, S.I 


BELISK PARADE, LEWISHAM, S 
TEL.: LEE GREEN 4038 


TIDE WAY 44123 


E.13 
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GIVE YOUR WINDINGS 
REPLACEMENTS A GOOD LIFE 


134-136 LEWISHAM WAY, NEW CROSS, S.E.14. IMPREGNATE WITH A BLICKVAC 


oe ee ee HIGH VACUUM IMPREGNATOR 


Vol. |. TIME-BASE CIRCUITS. 
By E. A. W. Spreadbury, M.Brit.i.R.E Full range of models available to meet the 


Technical Editor of ‘Wireless & Electrical Trader."’ needs of 
From our experience in replacing and rewinding time-base transformers 
for engineers, it has become obvious that the various time-base circuits . _ 
are not fully understood by many engineers. This book, with its E * The large-scale Producer. 


practical approach mentioning many manufacturers’ systems, is a must te The Research Laboratory. 
for the TV engineer. 21'-, plus |/- pk. pst 


% The small Rewind Shop. 
“ N UR ay” The Heater Booster for 2 volt parallel i BLICKVAC UNITS MEET THE 
Keg 


circuits that just plugs in and clamps on 


the back of the set. If you have a C.R.T MOST STRINGENT SPECIFI- 


with low emission, try ““NURAY."’ 27/6, plus |/- pk. pst. Trade 
enquiries welcome CATIONS. 


OUR NEW FACTORY SPECIALIZES IN REWINDING 


Outstanding features: 
LINE OUTPUT AND FLYBACK TRANSFORMERS. 


% Ease in Control. % Simple attachment of auxiliary 


autoclaves. ye Best quality fittings. 4 Fully demountable 
One of the big advantages of using our rewind service is that we also to facilitate cleaning. 
stock and supply new T/V transformers and if a particular job cannot 


be rewound or a new unit is cheaper, we can nearly always supply UNEQUALLED FLEXIBILITY AND PERFORMANCE: 


from stock a new replacement 


| for : 
REMEMBER WE HAVE THE LARGEST STOCK OF peat on ry BITUMEN 
DIFFERENT TV REPLACEMENTS IN ENGLAND. WAX POTTING RESINS 


If your problem is Coil impregnation 
METAL RECTIFIERS FOR TELEVISION. We now stock all the 


main types of RECTIFIERS used in T V sets including K.B., MURPHY co NSULT BLICKVAC 
BUSH and FERRANTI 


Write today to 


Send today for our new *' Replacement and Rewind Manual,’ includes HAMILTON ROAD WORKS, HAMILTON ROAD, $.£.27 


modifications, detailed spares list, and guide to our service. Price 9d. Associated with Blick Time Recorders Ltd., Blick Engineeriny Ltd. 


PLASTICABLE of 


p.v.C. SLEEVINGS. for SHEET METAL CABINETS - INSTRUMENT 
ato INSULAT ED WIRE CASES - RACKS - PANELS - METAL DECKS 


FOR TAPE RECORDERS - CONTROL DESKS 
& FLEX TRANSFORMER CASES - CHASSIS, Etc., Etc., 
ee ______ to your specification. 
=== ———on”"Y"YS"—”"—™——S 
Single or Quantity Enquiries Invited. 


HAWLEY LANE FARNBOROUGH - HANTS BRIDGE WORKS, THE CRESCENT, WIMBLEDON, 8.W.19 


As supplied to 
hone Farnborough Hants 8 Phone : WiMbledon 2400 Magneta Time Co 


BELCLERE 2 A. €. SOLENOID TYPE SA. 


——— 


Continuous ? Ib. at }’ 
MINIATURE Instantaneous to 6 Ibs. 


: >» 100°, PRODUCTION 
STANDARD INPUT : INSPECTION 
TRANSFORMER . ' Larger and Smaller Sizes 


Fee : . Available. Also Trans- 
mall, efficient, low priced, size lin. x fin. x gin. overall as illustrated ~ 

Uses : For coupling inputs of 3-150 ohms to normal type pentode valves formers to 6kVA 3 Phase. 
Specification ; Ratio |-50, Primary 3.5 ohms. Secondary inductance 160 H 

at |,000c.p.s. Range 64 octaves + 2 db. Finish varnish dip, encapsulated block 

or mu-metal screening can. Quick delivery—l/ow price—moximum efficiency | R. A. - EBBER t | DD. 
JOHN BELL & CROYDON I!7 HIGH STREET, OXFORD 


Telephone : 47072 a Cuties: Qateione, Gnlard, 18, FOREST ROAD, KINGSWOOD, BRISTOL. Phone: 74065 
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—CITY SALE & EXCHANGE— 


THE HI-FI SPECIALISTS LIMITED 
90-94 Fleet Street, London, E.C.4 Phone: Central 9391/2 


Offer the following from their extensive stock :— 


LEAK ROGERS R.D. Senior amplifier and ACOUSTICAL 
TL/10 amplifier and preamplifier, control unit, £43. R.D. Baby de Luxe QUAD Mark II ampli- 
27 gns. TL/12 amplifier and Varislope, amplifier with Junior preamp., £23. fier with control unit, 
39 gns. V.S. tuner for above £35/6/3. Minor amplifier, £12/17/6. £42. 


RECOMMENDED SPEAKER SYSTEMS 
Wharfedale treble assembly—l5in., 8in. and 5in. units 
in sandfilled corner baffle, separate volume controls for 
two top units, £72. 

R.D. Junior corner horn with Axiom 102 unit, £28/15/-. 

Salex 8in. refiex cabinet with R.D. 8in. speaker, £12, 

Salex sandfilled corner baffle with 12in. Tannoy direct 
radiator, £20/7/6. 

Daily Demonstrations of F.M. transmissions from 

Wrotham. 

Lowther FM/AM tuner at £22—Chapman FM tuner, 

£15. 


OUR DEMONSTRATION ROOM 
is now equipped to let you hear nearly 400 
combinations of pick-up /amplifier/speaker 
tuner units to give immediate comparison. 


, ‘ 7 7 " nea 

EASY PAYMENTS 
Terms arranged on all new apparatus over £10—one- 
third deposit, and the balance over 6, 12 or 18 months. 
Write for order forms. 


pee Britain’s Valve Mail-Order House 


SALE (i) VALVES @" 2/- 


Types and Prices subject to stock. We may send 
equivalents. When ordering cross (blank) posta! order. 


SERVICE SHEETS 
1 require enclosed if ilable in a 
TAYLOR METERS ON EASY TERMS | ;y 
10 Monthly Total H.P. 
Model Cash Price Deposit p’mats of Price 
£ a4, £58. @ 
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Giving equivalents of British and American Service and 
Cross Reference of Commercial Types with an Appendix 
of B.V.A. Equivalents and Comprehensive Price List 
We A og still some Valves left at very old Budget Rates 
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WIVAC MIDGET AND The opposite can be supplied 

SUB-MINIATURE for 2 volte at the same prices, 
VALVES 


also Type XVS 2.0 v. at 


coocoocoej“oc“eo“ec“o3& 


& 
po 


txe2egee 


ROD Antennas, |{t sections, interlocking and extend 
ing, copper plated steel BARGAIN 8/6 doz 


TYANA TRIPLE THREE 
Minall Soldering Iron Latest development cme 


with detachable beneh stand. Post 1} 


“ bew 21h one oo rf a 
without " nicking’’ wire. Cute wire 


rough edges, Splits flex 


MIDGET TYPES Be eunarunn  rrrns | 128A70T $0 
Ka 75 1WSKIGT 16 
XW f ‘ cP 128Q7GT 15 
xH : FYI: 214GT 16/5 
xD , / Post 9d. Lower Prices —One-Year Gus 
INT STRIPPER —— 6 ee ae 

It's & unique, foolproof BLACK & DECKER AC ELECTRIC 
Cheat nate, Paint oss | SAMDY.UTILITY jin. Portable ear gg 38 
on and sf , Electric DRILL. | Just 


Cost $d. per plug n and spray Hasler 


D.C, Complete it £2 . 5 an @ brush an ce as fas 
D.C. Comptote cash Fans FS 19/6 10/6 if than ‘ on h and twice as fast 


‘or 9 easy payments Monthly 75/- ? 

the High Quality Portable “ ELIZABETHAN” Tape Recorder 2 SP. Twin track recordin loubles playing time per reel. Fast forward and rewind 
rding medium standard jin. plastic coated tape Tape speeds, 7)in. and Sin Separate mi ad am inputs Meparate poh - Ai position to enable use as high 
Running time, 60 or 90 minutes. Rewind, @ seconds. Frequency range quality amplifier for disc record players and R.F. anite. CURING #@TRIP for ease in 
jin. persecond. Loudspeaker, 6in. Moving Coil. Output,3 watts. finding recorded information or mu ‘Ne unlacing of tape MAUIC EYER’ 
eu 0-250 Af 50 ¢.ps Mains consumption, 8) watts Dimensions recording levelindicator Variable tone contro! for playback Provisiontor Ext. L/S 
13pin. x Spin. Weight, 35 Ib. Supplied with crystal mic. and 1,200ft. of TERMS: Deposit £16/16/-, balance in 12 monthly instalments of @3/4/5, or 48 ens. 

Fully guaranteed Cash. 
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! FOR 
PORTABLE 3" ELECTRIC DRILLS 


ke Burgess) for « 
Woo ] varnish 
or grinding 


Trigger 


Dritie 
buffing 
only 
with 
25/1 


attachments 


Atlee 


availa 


es he 


with 1 
conomical. Cow 
volte A.C./ DA 


Dispense 


BATTERY CHARGER 


All Kite are for A.C. Mains 
prise a Metal Rectifier as 


KITS 


WM t - 
i Tran rine case f 
Resistor, with 


harging rate t 


“i a tapped 
the 


Wiring Diagram is Clockwise rotations 
Panel, (x 


LOLA LALO | A st yy 


Ex W.D. 
Sivoo 


wee and 


Crystal 
Hand 
Micro- 
phone 
6 6 


& ins. Com 
peang with 


P 


ins 


stand 

1/3 
eadings of 

isv | 


mA ine 


000 ohm 


Voltages can | nerea it 
F.8.D. by an external series resist 


SELENIUM 
RECTIFIERS 


6 or 12 volt | amp. rating 7/6 
6 or 12 volt 2) amp. rating 12/6 
6 of 12 volt 4 amp. rating 17/6 
6 or 12 voité amy 79 


Manufacturer's inplu 
sided Bakelit« 
On-Off ewitch 
from 50-5,000 
or De 


4 ary 
CRYST 
Case 
Substant 
g . 


rating £1 


uld also b 


ne-hand 


nesey 


uplete 


(Pius 1 


THE HANDYMAN 
COMPACT ELECTRIC SPRAYER 


ELECTRIC PAINT STRIPPER 


A Famous Manufacturer’: 
SHADED POLE yy on 
GRAM MOTOR 


and ine 


© tise 
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The “ REGENT” 


SPECIAL MICROPHONE OFFER 
32/6 
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“ MINI-TWIN” 
1-VALVE BATTERY 
SET 


peratior 
t vl-gri 
r ad ar 


a Ty 


arr. & 


wlamy Is 
th 


clear 


£1.17.6. 


tage Battery Rex 
e um and long wavel: 
low battery 


elver 
ands 
onsumption 
hassis and a he a! diagrams make it the 
ie » Raginnee Se 


arr. & 


leal 


& Receiver also perf ellently, without modific 


tion a tuning unit n addition, with simple 
for which a complete diagram is provided 
jase pre-amplifier for pick-up or microphone 
THE NEW DENCO ULTRA MIDGET 
SUPERHET COIL PACKS 


MODEL CP4/L. A 


a 
~ m 
: fications make 
=a a firet 


BIGH- FIDELITY PICK-UP 
rporating the famow 
CON NOISSEUR Light 


ght Moving Ir 


4 Station Pre Bet 


Unit pr 

medium wa 

£1134 

A 4 Statior 
nm medium 


one stat 

long wave, price 

MODEL CP4M 
esany 4station 


I e above are 


Pre Set Unit which 
waveband. Price @] 134 
» supplied tel wired leaving only four ¢or 

mapletely wired 
PF or S0OPF 


netres, 800-2000 and 


MODELL ‘OPS ‘s7orr ond _ resowe 
Waveband Coil Packs f with either 3 
Condensers. Coverages 190-55 
es. Price £2/2/8 
8. 8. An attractive Dial and Drive Assembly is available 
oO 


erall size of each unit mn. & Zjin. = lit 


r 25/- 
s| Head shi jee} 


When Submitting Orders, please include Post and Packing. 


STERN RADIO LTD. 
109 and 115, FLEET STREET, 
LONDON, E.C.4. ‘Phone: CEN 5812-3-4. 
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HANNEY of BATH offers: 


EDDYSTONE 740 SRCeEVER. tock, at £42 '15/- 
brochure NI Kidd he el} r 
MIKES. Acoe M 
25/-; Rotherm AD 
LOUDSPEAKERS. «| 
W.B. HIG it FIDELITY, 
P.912 Vin., @7/-; H 


thas trate: 


Mend for 


28/15 10 Mk. It 

HF.6106in H.F.810 Sin 

73/6; (50 av ailable at 73/6. 
-; Weymouth H,3/@; Wearite P 
xi-Q std. or miniature, 3/1], with 
» gair OB8MOR Q Coillpacks 
: ETA 4atation tuning 


Axiom 


B/-; Deneo ¢ 1 
reaction 4/9; 4)- 
type HO, 48/- 40'- 
IFT 6 
8/6 


each 


Wearite 
- each 


Der 
Weymouth P.4 
OUTPUT TRANSFORMERS 
or push-pull PX4, 6V6 
10,000 0 


ivt 12 
15/- pr.; 3 P.5A, 10 
watt POTTED de Luxe type to suit single 
Optimum leads, 4,0000 to 
Kistone MR/T 4 w. mult 
18/0; ME.i5, 15 w. multi 
Williamson, Potted, WOT25 
26/186 
) V-Condenser, 14/-; W.B. Sin 
stors and condensers as per 


18/4 pr 


47/3 

. ; i-rati 

muitu 

WoT 26 

J. SLA Drive b 
60/6 


trans.) 


P.W. CORONETS 
H.F.610 L.8, ( 


General List 


our 


sete, 44/6; Chassiekit,50/-; 
Allen Components LOW, 40)- , 
GLA6 and GLIS, 7/6 each 
9 Dubilier Resistor pot 


3; RM4 rectifier, § 
3 Ke 


ee. SUPER VISOR 
0,0, Condenser kit 
pee on ps te.,35/- 
and G.L.14, 7/6 each : 
Denco WA/FMAI 81) WaA/LOTI 
Westinghouse WX.6, 3/10; WG4A 
polystyrene mask, 45/8 ; Perspex filter, ¢ 
sheath, 6/2; T.901 tube arriag 
ion trap, 5/- 
WIDE ANGLE VIEWMASTER 
available on request 


CATHODE RAY TUBES 
14, £16 


rt 


2£8/6/4 
PB vy 


4 wiw pots., 26/-; 
90/6; G.1,.16 
utput trans 

chassis kit, 61/6; 
English Electric 
anti-corona ring, 6/8 ; Tube 


surance 4/10; ITS 


OK 


Elac 


Instruct 


m Envelope, 3/6. 


Priced parts list 


Ma 
li 


" 


a iB 
MW 3 


£16/13/8 ; CRM.125, £17/14/6 
sad 24, £18/0/3 MW43-74 
Please add 10/- carriage and 


fed 


5/- each 
any ee being refur 


if GEN} RAL List 


insurance o 
Bend 6d. in stamps for 
nents for Viewmaster 
Bereen Televisor, by lly - uF 
master, etc., et 


ibes 
which contains details of compo 
Buper Visor Universal’ large 

Williamson Amplifier, Sound 
£2 


L. F. HANNEY 


77, LOWER BRISTOL ROAD, BATH 


ew 


Please add postage to orders under 


Tel.: 3811 


PrUTUTITILT OL eeeeee eee ieee irri irr ttre 


MANUFACTURERS 


MAGNETIC RELAYS 
POST OFFICE TYPE 


3,000 and 600 
Contractors to: 


H.M. GOVERNMENT AND 
LEADING MANUFACTURERS 


COILS up to 80,0000. 
CONTACTS up to 8 amps. 
, INSULATION up to 5 kV. 


Specialists in Tropicalisation and 
Inter Services Jungle Finish. 


Conforming to A.I.D. 
C.I.M.E. standards. 


PROTOTYPE Relays 
specification. 


POST OFFICE TYPE KEYS 
supplied to specification. 


and 


made to 


Speedy deliveries 
Enquiries invited 


A.D.S.RELAYS LTD. 


12, 


Dept wW.W 
STORE STREET, LONDON .W.C.1. 
Tel MUSe am 2453 


WireELess WorLD 


FOR HOME 


CONSTRUCTORS 


A 5 VALVE 
3 WAVEBAND 
SUPERHET RECEIVER 


© £10/10/- 


m A.C. Mains 200 to 250 volts 


wing are tetanding features 
perhet sit designed for 
f n all three 


aerial with 


aeria 


external 
f very 
overal 


scriptive ste 
wiring diagra 
e detail 


A SPECIAL BARGAIN 


GENUINE QUALITY EQUIPMENT AT A GREATLY REDUCED PRICE. 
A 4 stage superhet feeder unit, incorporating an R.F. stage and covering Long, 
Medium and Short wavebands, fu/ly assembled, aligned and ready for use and 
A quality push pul! amplifier also fully assembled and ready for use and 
@ A matebed high fidelity 10in. W.B. Stentorian * Cambric Coned P.M. Speak 


BRIEF SPECIFICATIONS 
A) FEEDER UNIT 


Va 


Complete up to and inctuding 
being applied to both L.F. and R.F. stage. Incorporates a “ 
rand a Gram position on the wavechange switch, 
ded on a “ Flying Lead."’ Valve line up, EF 39, 
» of unit Sin Sin Spin. high. 

in An escutcheon is supplied 
y ‘PUSH PULL ‘AMPLIFIER designed and matched for use with the above 
Has two EL33e in push pull to produce maximum & watts, and an EBC33 
incorporates power supplies for both units, and provides for high 


pedance Pick Ups. Overall size llin, wide x Ilin 7in. high. THIS EQUIPMENT 
18 ABSOLUTELY NEW and |« supplied ready for immediate use. Send 8.A.E. for com 


Magi 
A separate 
BECHSS, EF?9 


Giase dial Sin 6in 


s prov 


covering medium 

Designed t« 

volte or by an Albdry 
s designed so that the main sectic 
as & separate unit, and can 
The Set supplied as an Aildry 
can be accommodated in the 
9hin 4jin 
finished in lizard, maroon 


et 


size 7in.) 


abinet 
Batt 

Feedback 

aer 


s available to 


ries, Circuit delayed 
in every de 


transt 


incorporates 
The Set is complete 
fully aligned 1.F 
4in 2tin 
Send 1 / Of« 
list of Components 


frame is 
re of assembled chassis Sin 

x e10 ) (plus Mains U nitif required) 

' a “ Lay t and complete Price 


Attac 


A COMPLETE KIT OF PARTS TO BUILD A 3-4 WATT 
HIGH GAIN AMPLIFIER | 


Ma olte 
yutput for the emall input 
ad is therefore suitable for 
om the crystal type to the 


operation on 


and the quality 


pro- 
{ chassis is Sin 


components 


Superhet 
and long wavebar 
operate on A‘ 


be ade 


attache case |! 

This 
dark green or blue 
Ax a combined Maine/ Battery Superhet Portable a p 
accommodate both Mains Ur 


and drilled cha 
This receiver 
wr thefully descriptive 


AN AMAZING OFFER! 


A COMPLETELY ASSEMBLED 
4 VALVE T.R.F. CHASSIS 


P.M. SPEAKER and VALVES FOR ONLY 
a 


£6/9'6 


(Pause 


Including a 5in 


This receiver 
design 
t 

»oth Long ar 
ands, and ine 
modern BVA miniat 
The line up be 
12aATS 12A6 
incorporates 
Tuned (x 


7/6 carr 


t and ins 
1 Medium 


ng | 
wa 
Permeability 

thue 


selectiy 


sensitivity 


vile ensuring 


excellent and 
The 
including 
An attrac 


size 


veral! size 
speaker 
tive Bake 
baie 


ar 


Li pit 


6 carriage 


A complete 
Alidry 
appre 
This eliminator 


Kit of 
Battery 
x, 69 volte 


¥ at 


is for 


requiring 
voltage 

appre 
The Kit is 


assembled 


x 
quite easi 
igin 


‘tin. Price of complete Kit with 


ne, 42/6 
lar COMPLETE 


DUAL-CHANNEL PRE-AMPLIFIER and TONE CONTROL UNIT 
PRE-AMPLI 
CONTROL 


KIT 
Ijin 


to provide approx. 90 volte and 
Price 47/6. 


Mize of assembled unit 


mprehensive 


This ex 
FI ONE 


Mixer 
be use 
at 


olume 


It can 
amplifier 


ompensatior 
( pick-up and 
of recording 
and long-playing ourse to 
pick-up corre The extreme flexibility 
the level of bass and treble can be set t« 
output of the Response 
The unit measures only Jin 4in 
lated either on 


st 
ut rec 


American 
on of the bass and treble 
suit any conditions ir 
haracteristics are given in 12 
Zin 


contro! is such that 
spective of the volume 
attamoplifier advt 
including self-contained power supply and 
or away from the main amplifier, i.e 
sition. Price including 
data are 


amplifier 


can be accomm¢ 
of a cabinet or any other pe 
635), £3/16/9. Compete 


assembled and ready fort 


on the front pane! 
irified chassis, valves (G8 N7 d 


assembly available separately for ]/-. Completely 


£5/5/- 
The DENCO M.T.0.1. Modulated Test Oscillator £3/15/- 


(Plus 2 Has 
and Battery 


carr, and 


1,600 K 


ne Frequency range continuously variable from 170-475 Ke 


perated and thereby completely self contained 


BATTERY PORTABLE 
THE “MINI TWO-THREE” 


At Alidry’’ Battery Portabie of 
midget size, Opin 4tin Stin 
lesigned to cover med wave 
hand 190-550 metres, with use of 
shorttratler aerial 
The simple design of thie Receiver 
ie eo arranged that either a 3-valve 
set or a 2-valve (afterwards easily 
converted to the 3-vaive) can be 
made 
Consists of a T.R.F. cireuit using 
a regenerative detector with H.F 
and « high gain output 
Valve line up 4 


mains 200 
mm os 
fed a 


ustrated 


is attractive 


The 2-vaive set can be completely 
built for €4/3/6 (lew 
the 3-valve for 25/8 /- (less case) 
Each price includes valves, speaker 
and drilled chassis 

instruction they include simple and 

od diagrams which enable 

astructor to successfully bulid either set 
available for separate sale, a price et being 
y Inetruetions 


rexine case), and 
hed 
at 


A.VA 
tail anc 


Send 2/- for the assembly 
mplete 
the 


4 


practical compo 
nexperienced oc 


nent layoute 
asitiu 


As 


mponents are 
he case 


sasemt 


A COMPLETE ze 
“CAR RADIO 
FOR THE HOME 
CONSTRUCTOR 
‘ dotten al a 
UPERE 
ploying 


jin 
lete VALVE 
RECEIVER em 

and 
a separate VIBRATOR PACK size 4§ * 

t bdA supplies 

« to build this complete 
Drilied Chassisand Sin 
Or the rece 


Receiver and Vibrator Pack 
P.M. Speakerfor £€129/19/6. 
omponentes for £9/19/6 and the Vibrator 


eiver, it ie & new design employi new Compon ‘nte 
of ASSEMBLY INSTRUCTIONS, CIRCUITS and 
including @ complete individual Component Price List 


Valves 
ver ( 


Re 
t net 
PRACTICAL I 


AYOUTS 


WireLess Wor_p 


THIS IS A STERN'S on 
Constructors everywhere are amazed / \ 


AT THE EXCELLENCE OF 


™ ““TELE-VIEWER”’ 


5 CHANNEL TELEVISOR 
DESIGN OF A COMPLETE |2’ SUPERHET T.V. RECEIVER 


4 
oN pERFECT PICTURE QUALITY (> perpecT FRINGE AREA RECEPTION 


v4 DIAGRAMS MAKE \*'}~ RECEPTION AT HALF 
/ SIMPLE Bn ue Dinvernow BAY BETTER REGEN C87 


Here are some of the features which combine to make this such a fine r iver This complete TELE 
The Superhet circuit easily tuned to any of the five channels, i.e., LONDON, @ Riss CAT VISOR including afi Valves, con 
SUTTON COLDFIELD, HOLME MOSS, WENVOE and KIRK-O-SHOTTS. ,,,.;,Pounting enables ™ Pan cou l 
ng ae ease of tuning is accomplished by the provision of pre-aligned handled with tube in prone = es £28) 1 6 4 
Alifelike, almost stereoscopic, picture quality made possible by the follow- @ Al! pre-set controls are mounted on side of chassis enabling 
ing factors all adjustments to be carried out whilst facing the C.R. Tube 

a. Excellent band width of |.F. circuits As no hire purchase terms are available the receiver can be bought 
b. A really efficient video amplifier in five separate stages (practical diagrams and circuits are provided 
c. C.R.T. Grid modulated from low impedance source for each stage) thus enabling hire purchase interest rates to be 
d. High E.H.T. voltage (approx. 10 kV.) — = yee set of emer spd et ephaine ay od ampey 
The picture brilliance is also much above the avera n nables *2'¢, price >- O SASL UCEIONS INCHES TORKy Cotaire 
comfortable viewing with normal room lighting or P mor nf a Pepe, LAYOUTS, WIRING DATA AND COMPONENT PRICE LIST 
FIRM picture ‘HOLD ”’ circuits (Frame-Line) ensures a steady picture ALL COMPONENTS ARE AVAILABLE FOR INDIVIDUAL 
free from bounce or flicker even under the most adverse conditions met PURCHASE. A table-model cabinet is available at £6/19/6. 
with in “fringe "’ areas and excellent ‘interlace "' ensures the absence 
of *' liney effect."’ 
Negative feedback is used in the audio frequency circuits which provide 
2/3 watts of High Qualicy Sound 
Entire receiver built on two chassis units each measuring 144” x 64” x 


WOW available at Srevns 


The The “WIDE ANGLE” TELE-VIEWER 


@ A design that retains ali the distinctive features of the 


12in, Televisor but with increased Time Bas 
efficiency, producing 15 to 16 kV i Hl T 


with ample scanning power for C.R. Tubes up to 17in 
LOLOL el OL LLL LL LLL Lhe 


@ It can be completely built in- £33 een cats tt 62.2. and is as simple 
cluding supply of all valves for to construct as the 12in. model, 
PP PPP PLL Le 
@ This is the most efficient WIDE ANGLE"’ large screen design yet offered to constructors, and vet 
ean be built for almost half the et of similar designs 
@ Complete assembly instructs liagram, et available for §/-. 


'TAMPLIFIERS!! SPECIAL OFFER 
EASY TO BUILD KIT OF PARTS NEW C.R.T.s. 


in. C.R.T.s by one of the leading manufac 
A 4-VALVE QUALITY “ PUSH-PULL ° Any went AMPLIFIER for A. r 4.3 volt heater, 7-0 kV. standard size. Supplied 
mains. Incorporating Negative Feedba er Input Cireuit ar aker’s sealed cartons 
employing 6V6s in Push-Pull ple arrangement > £1 2 19 6 
provided to enable either a magne rystal or lightweigh Plus 15/- Carr. & Ins 


pick-up to be used, and is suitable e with Standard Ss (PPAR ABAD LADD DD OI SS 
long-playing records At 


ine TRA bolees teeentermes is dees ek BRAND NEW C.R.T. MASKS 
ohm speakers. The overall size of t pert Latest aspect rati 12in Round 
0in, x Sin 7hin. high, and full practical diagrams are es, finished Ivory 12 6 
supplied, Price, inciuding drilled chassis and valves ! postage 
complete kit, £6/17/6. Price of assembled chassis, suppl LLL OOOO 
ready for use, €8/12/6. Plus 5 14. Pull descriy HALF WAVE 
tive leaflets are available separate! eLije MAINS TRANSFORMERS 
A 12- watt HIGH FIDELITY’ PUSH- 
PULL’ ’ AMPLIFIER designed for A.C Primary 200/220, 220/240 
mains 200 to 250 volte employs 6 valves plus Secondary 250 volte 50 mA 
rectifier with negative feedback, and comprises a f volte 1) amy 
main amplifier chassis and a remote controiled Pre- Plus 1/- posta 
amplifierand Tone‘ mateo! t nit, incorporating four controla—base, treble, main a 
volume or mixing control, and a radi gram, microphone, selector ewitch SPEAKER BARGAINS 
This otro! unit measures only 4x in, The measured frequency 
range of the amplifier with this unit shows an excellent response from PLESSEY, iin hm V 
14,000 cycles down to 20 cycles, the base and trebh notrote allowing TRUVAK, i2in hm V 
independent control of gain at both ends of the frequency range from ROLA, |2in yom V 
zero to & gain of 50. It can be seen, therefore that ample correction BAKERS, !2in. 15 ohm V 
is provided to suit any type of pick-up with any type of recording GOODMANS, | xir ohm V i 
Input voltage for maximum outputis 70 mV. 6.5 volte at 2 amps and Carriage & los. 1/6 extra 
90 mA, H.T. ie provided for tuning unit, etc. Price of complete kit, Leer — 
including drilled chassis and valves, £14. Complete specification and ‘ ” 
ecu i= We can sles saguiy exmeictely ensemble’ and sunt for THE NEW W. B. “STENTORIAN 
use at £17 ». Terms (Assembled Chassis Only) l Deposit } HI! Fl SPEAKERS ARE IN STOCK 
and 12 months of 21/1 Pius 7/6 Carr. and Ins ] MPLIFIER Model H.F. 6-inch 6 
COMPARES WELL WITH THE WILLIAMSON AND SIMILAR Model HLF. 9-inch 0 
DESIGNS AT A FRACTION OF THEIR COST r 6 


volts 


—PRABAAPBLBO OOOO 


Mode! H.F. 8-inch 


ONL NN ll POPOL Mode! H.F. 10-inch 13 6 


NPN PRR lt ™ ee 
VARLEY HEATER TRANSFORMER FILAMENT TRANSFORMER These speakers are of the very latest design and provide 


Input 200-250 volts. Output 4 14 9 iv. ipa juality reproduction for the lower-price range or 15 ohm 
volts (tapped at 2 volts) 5 ampe i ba ele are available 


DAD LDA LD LOL PPB Oe 


WIRELESS WorRLD 


RECEIVER ey your RECORD 


CHASSIS old Radsogram PLAYERS 


COMPLETE RADIOGRAM EQUIPMENT—QUALITY AT LOW COST 
THREE COMPLETELY ASSEMBLED "* AUTOCHANGE UNIT by & famous Manutacturer 


is offered for £10’10’0 (Plus 7/6 Carr, and Ine 


ALL-WAVE SUPERHET CHASSIS Hire Purchase Terms £3/10/0 Dep. and 10 Months at 15'9. 


@ Mode! 8.3 A 5S-valve 3-waveband Receiver. Norma) price is 616/10 
@ Mode! B.3.P.P. A 6-valve 3-waveband Receiver with PUSH-PULL 
OUTPUT @ These unite will autochange 
@ Mode! B.3.P.P./R.F. A 7-valve 3-waveband Receiver incorporating an | °@*!! three speeds, 7in., lin 
R.F. stage with PUSH-PULL OUTPUT. pcg 
@ They play MIXED 7in 
¢ three Receivers are for operation on A.C. mains 100/110 volts and 200/250 volte, and 10in. and 12in. records 
i atest miniature valves. They are designed to the st modern specification 
aving been given to the quality of reproduction which gives excellent clarity 
on both gram. and radio, making them the ideai replacement chassis 
jogram, etc 
1 B.3.— Valve line-up, PEG _6BA6, GATS, 6BW6, 6X4—wave ewitch 
coverage short 16-50 medium @ Minimum baseboard size re 
», long 900-2,000 metres Con quired l4in i2sin., with height 
trols: (1) volume with on/off; (2) tuning above jis and height below 
‘flywheel type); (3) wavechange and baseboard 2jin. A bulk purchase 
gram (4) tone (3-position switch enables us to offer these BRAND 
operative on gram.and radio). Negative NEW UNITS at this exceptiona 
feedback is employed over the entire price 
audio stages. Chassis size: 11 * 7] 


svete and READY Pon vor The COLLARO 3RC/521 3-SPEED AUTO CHANGE UNIT 
excluding speaker, £19/12/- ‘carr Terms £3/6/0 Deposit 


ns. 7/6 extra HP. 
= 4 - Terms aoe A/- deposit, 12 £9/19'6 (Plus 7/6 Carr. and Ins ) and 10 months at 15,-. 


months at 15/9. Normal price £18/10 
Model B.3. P.P. This mode! is the 
Receiver but incorporates t @ Complete with High Fidelity Crystal Turnover 
6BW6 VES in PUSH-PULL, resultir Head which incorporates separate stylus for L.P. and ¢ 
in really excellent quality reproduction up to approxtmatety r.p.m. Records 

£15/15/- (plus 7/6 carr. andins.) or 2£5/5/- deposit, 12 months at 19/8. @ Will sutochange on tin 

P. RF = model is similar in appearance and 4 saine waveband 10in. and I2in. records not inter 
the Mod 3, in addition it incorporates an ER.F. S&TAGE 
PUSH-P U L L 7 ’, employing a total of 7 valves with two type 6BW6 
This makes for a really sensitive receiver with genuine quality reproduction @ Minimum Base plate size 


Push-Pul 
Prise £18/18)- (plus 7/6 carr. and ins.) or £6/6/- deposit, 12 months at 23/7. 15in 12pin., with height above 
4fin. and below baseplate Sin 


A NEW DESIGN FOR HOME CONSTRUCTORS _ oy Brand new in Maker's Cartons 


The STERNS “SUPER SIX” ieee ins 


4 mnpact and ONO NI NINN INIA PINON bh ee ee el eh, 


miter | SPECIAL REDUCTIONS FOR COMPLETE EQUIPMENT 


SUMMARY 
Select « RECORD PLAYER and CHASSIS, and we will supply it TOGETHER 
WITH AN Binch or lOinch P.M. SPEAKER as follows : 


THE £10/10/- AUTOCHANGER WITH A SPEAKER AND 
CASH PRICE yyy 
£23 . 


- wd have separate sapphires 
for L.P. and 78 r.p.m., which are 
~t inte position by a simple 


mixed 


tanding quality 


yor 


£10/7 16 ivciened to the 


y latest spec ification great atten 
ion having been paid to the quality of reproduction which 
es excellent clarity of speech and music,on both radio 
eption and record playing A few brief details 

yvers 3 Wavebands 18-50 metres, 190-550, 800-2,000 metres 
Employes 6 Vaives having PUSH-PULL for 5-6 watts 
OUTPUT 
DELAYED A.V.C. on all WAVEBANDS 
PRE-SELECTIVE FEEDBACK 
4 POSITION TONE CONTROL, 

REAL QUALITY ON BOTH RADIO AND GRAM. 
PROVIDES INDEPENDENT MAINS SUPPLY FOR 
RECORD PLAYER (if required) 

FOR A.C. MAINS SUPPLY 200-250 Volts, 50 Cycles 

Size of assembled CHASSIS i2in. long x Sin. x Sin. Dial 


(a) With Model B.3 Chassis 
BaPP 


BSPP/ RP 
Super Bix (Assembled chassis o 
AW3S-5 
THE COLLARO AUTOCHANGER MODEL SRC /521 WITH A SPEAKER AND : 
(a) with Model B3 chassis £23 /6/- 
> . » Ba ‘ 
@ w » Barr; RF,, 
a ka , Super Six,, (Assembled chassis only.) 
an » AW3-5 


THE COLLARO 3-SPEED Unee MODEL 3/614 WITH A SPEAKER AND 
(a) With Model B35 chases £21 i 


1 12 of 
1 12 of 
1 12 of 
i 12 of 
i 12 of 


12 of 
12 of 


SSF5 e883: 


BSP . £249 

BSPP/ RF, £27 12 ° 
‘ ., Super Six Assembled chassis only £ - 12 of 
(e) , AW3-5 £19/4'- 26/8 12 of 


An Additional Charge of 10/- is made in each case to cover Carriage and Insurance 


af 
£ 


Aperture Ajit 4jin 
THE ASSEMBLY MANUAL 18 AVAILABLE FOR @/-. 
This gives very detailed practical drawings and layouts and 
tude ponent price list 
THE COMPLET! RECEIVER CAN BE BUILT FOR £10/7/6 
wth the OCTAL VALVE LINE UP or for £12/7/6 with Minia The COLLARO MODEL 3/514 — Non-Auto Change Unis 


ir Valve 


few ee i i 


PLLA AA AAA hh AA hh Ah Ah Ahh hh hh ht 


4 4 (Pius Carr. and Ineur 
A Replacement RADIO- ——~ &§ @ al £7/19/6 Horns! Price £12/17/6 
RADIOGRAM CHASSIS @ Complete with High Fidelity Crystal 


rURNOVER Head which incor 
@ MODEL AW3-6 A 5-Valve Superhe' porates a separate stylus for L.P. and 
Receiver overing the standard 3 wave Standard Records 

bands, 16-04 0-550, 900-2,000 metres @ Will play 7 inch, 10 inch and 12 inch 
PRICE COMPLETELY ASSEMBLED Records 


AND READY FOR USE 4 4 ' @ Brand New and Complete with mountin 
pius 7/6 carr. and ins.). 1" 1Q4~ aetruction 


H.P. Terms £3/10/- Deposit an! 10 Months at 16/9. é 
This receiver is for operation on A.C. Mains 200-250 volte When submitting orders please nclude post and packing 


contains the latest MULLARD VALVE LINE UP. 
sailiass Freq. Ch.), EF41 (1.F.), EBC41 (Det, Ist STERN RADIO { td. 
1 EL41 (Outpat) and EZ41 (Rect.). Ut incorporates 
. Peedback and delayed A.V A the four controls 
] Tuning, (2) Wavechange and Gram. Switch, 
4) VOLUME-OFF. It provides really good 1 gS & 1 1 5 FLEET STREET E C 4 
> both Gram. and Radio and gives an excep a + s . 


i range of station selection. Overall size 
Tel.: CENTRAL 5812-3-4 


». high x 6in. deep Dial aperture 10in. « 4$in 


WIRELESS WorLD 


Jung, 1954 


1165 RECEIVERS 


BEFORE 
PATCH 
These well-known 
ex-Air Ministry Re 
celvers need no 
further introduc- 
tion, Supplied com 
plete with 10 valv 
full eireuit data 
LASKY’S 

ICE 
USED 
MODELS 
Carriage 12/6 per 
10/- returnable n 


Es- 


£11 
£7. 


mit extra 


for R155 Receiver ” 
volte. A.C. matr 
LASKY'S PRICE “79 6 


The above power pack fitted 


speaker 

LASKY’S PRICE £5'5- 
Carriage extra 

MINIATURE SINGLE 


On epring «tee! 
Resistance 200 ohme 
PRICE 17/6. 


Carriage 
* 


headband 
With S0tr 


Sinall 


holders, medium wave 
coila, output trangforme 
sundry resistances and 
knobs, Case finished 
Dial calibrated 150-550 
sult, One each, either GT oF 
6R7, 6V6, 7, OF 


Y’ 


ale supy 
' et 
aefial and 
’ 
mudleneers 


metres 


ICE 25/5/-. Carriag 
Or less valves, 69:6. Carriage 


packing cas 


a 


BRAND” ‘NEW AERIAL TESTED 
o 


es anc P 


19.6 
19.6 


ime 


HEADPHONE rectifier. For 


Diam. { 


t 


size 


on vibrator, Cha 
tie 


brown 


) salves 6s b 


metal: 654A n/a 


COLLARO 3-8PEED AUTO 
CHANGERS. Model 3RC 521. 
and unused in maker's 


fawn finish 
+ with e 


ity 
turnover 
ick-up 


New 
carton. 


te 


Pp 


a 


LASKY'S 
PRICE 


= 


£9.19.6 


MANUFACTURERS’ SURPLUS 
COMPONENTS 


Carr. age 


le Angle Scanning Coils. Le 
and frame 
vils 


if 
rame 


yw imp. 
pair 

Seanning ( i) mm, Low imp 

ne an 

4 ame output transformer. Standard 

15 mm. electro magnetic 


Frame 6.0. transformer 
¢ Frame B.O. trans 
s Magnets. With vernier 


Focus Unit Por 
With vernier and 


iding | Ferroxdure 


. PLESSEY 


FULLY ASSEMBLED POWER PACK ,, 
AND ouTPUT STAGE 


P.M. Focus 


magnet 


PORTABLE 


ning a new 


RECORD PLAYERS 
Pie 
sutomatic 


asey 


e amplifier,with metal 

use 

. aA 

Amplifie 
6 an 


on 


win Lf 


CAR RADIO SPECIALPARTLY 
ASSEMBLED CAR RADIOS 


1 
ough store soiled, these players 


very one is fully tested before 

LASKY'S _PRICE 
th! Carriage 10/6 ext,  ©00.19.6 
! sive | The sbinet available separately, soiled 
a ilkate * PRICE 25/-. Carriage 5/- extra 


trol 
lial and 


Me 


LIMITED QUANTITY 


R.1132A RECEIVERS WITH VALVES 
wv V.H.F. 100 to 124 Me/s. Uses 11 valves 
meter, Large slow motion taning dial 
In grey metal cabinet, size 18 10 Llin 
Grade 1. New 79/6. Grade 2. Soiled 49/6 


ondhand 


extra 


xtra Mex 30/6, Carriage 10 


1-fb. 


MAGNETIC RECORDING TAPE. 
SPECIAL OFFER 


Tape by famous Brit 
jon metal 


"ontage 


TANNOY PRESSURE UNITS 


10 


enemas ROD SECTIONS 


together 


PRICE 


CYLDON 5-CHANNEL SWITCHED 
T TUNERS 


Q 
LASK | Pi LICE, 


R.F. E.H.T. O86. COILS 


K 


‘ 
With carrying| 


6-9 Ky 
15 


Slightly 
wm 
and mag 
selectors 


PRIC 


E 
LASKY’S PRICE 69/6 


watte 


SOLDER. 


1/6 per reel extra 


ter 


2/6 per 


ppe 


Any 


Brand new 


ohms 
Carriage 4/6 extra 


” 


SUMMER BUYS! 


REELS OF RESIN CORED ’ 
LASKY'S PRICE 7/6. 


ape 


hannels 


PRICE 


R.F. O80. COIL KITS 


“LASKY’S PRICE 

Kv. LASKY'S PRICE 
PLESSEY RECORD PLAYERS 
Fe 


rmplete with Loin t 


p.s. mains. ¢ 
ck 


netic 1 


tart 


r 


less valv 


alves 


I 


37/6. I 


or 


A 


DE LUXE T.V. 


Powe ' “6. ** THE HARROW " BAFFLE RADIO 
. CABINET 


LASKY’S T.V. CONSTRUCTORS’ 
PARCELS 


No. 1 
Comes 
10 K 
heate r winding: s 
ranetormer 


All brand new components by Igrani 
ses E.H.T flyback line transformer 

with ferrox re and rectif 
olle; frame o 
unit with verr 


B.H.T. rectifie 


ibe ox er 


anning « tput 

or Ks 10) 
12ir mask a gia 
LASKY'S PRICE 
PARCEL, 79 

r 


Carriage and packing 3/6 extra 


FOR THE COMPLETE 
ah 


na acture 
6/11 ’ 
WIDE ANGLE CONSTRUCTORS 
PARCEL 
Comprises ferroxcube line E.H.T. trane 
former, one pair scanning coils with ferrox 
dure core, p.m. focus magnet with ferrodure 
core OR electro-magnetic focus coll also 
transformer, linearity and width 
frame blocking oscillator trans 
ormer 
LASKY’S anes COMPLETES 95/11. 
rriage 3/6 extr 
No. 3 Soushite set of ne Un 
assembled. ¢ —_ meng main chassie, tube 
supports and vy riders ee sound 
vision “PRICE 25/-. Carriage 3/¢ 
extra 
No td a 
e RIC 


ces your che 


uy PRICE 59/6. 


ted 
" r 


mber ay be 


POST FREE 


chassis 


} watt 


85 resistan 
E 18/-. POST FREI 


SPECIAL C.R.T. OFFER 
i2in. ton trap 
7-0 Kv 


white 


ubused 
ode ray tubes. ¢ volt heater 
: neck Black and 
By famous manufacturer 


PERFECT £12.19.6 


cel 


and 


5 mm 
j | Picture 


Carriage and insurar per tube extra 
r 


Build a sec 

be proud of 
fesign 

trilled 

irive and back 


stage 


Ligin 
LASKY'S 
HT. co PRICE 


tifler 


~~. 6V6 and 6X 
10 


Receiver design 2-6K7 
Total cost to build is approximately £5, 
Circuit for receiver 6. 


uses 
nar nden 
sit and data 
47'6 


54/8 TEST PRODS 


Fully fused with retractable pointe 
PER PAIR. (1 red, 1 black) 


4/11 


00-25 
rntable 
ito at { recor 
LESS THA. 


swith J SUPERHET COIL PACKS 
Ke No. 1 L.M.8., 19°11. No. 2 
16 


d\ Por 46 
HALF | yas 


Carriage ne 


3-WATT MIDGET AC DC AMPLI- 
CABINETS FIERS 


Grade 3 
Other chassis in various t 
pletion are available for pers 
or 5 vaiv ar rad 


PRICE 16. 
CAR RADIO AERIALS 


Chrome 2 Extends t 

75 inches ing. Comple th 
48 inches of co j ble Sultatde for 
T.V. use 

LASKY'S PRICE 15- 


TABLE TELEVISION CABINETS 


Por 12 and l4 
inch c.f, tubes 
Reautifully fin 
ished in polished 
medium walnut 
veneer, Complete 
with mask, glase 
aspeaker-fret, In 
ternal dimen 
sions ldin 
wide, 16in, deep, idin. high 


LASKY'S 39 1 1 


Also available in unpolished 
LASKY'S 


Our new 1054 Mark II 
For 12in. c.r 
Finished n 
figured walnut 
with either light 
lark polish 
mmplete with 


PUSH PULI VERY HIGH GAIN 


HEARING AIDS 
tal case, 2) = 4) ontained 
atteries and 3 sub-miniature valves. 
ne control and « switch, internal 
rystal microphone t working order 


ULAL ir 
push pull, 1 UCH42 
UAF42. In 

ritage 100/110 

Very easily 

0 


UIT f ves: 2 
chaseis 4 valve 
In me beautiful 


with 
y 


lin Self 
veneer 
medium or 
erte Supplied 


Soiled 
LASKY'’S PRICE 49/6. Supplied with 
- vd P jiagram and full detail 
WX6 WESTINGHOU rote de din ti 0 x 4x 4 inches, Use 
MINIATURE RECTIFIERS tg : ny ’ 2 i 


record players, tape rece 
ends 1 6 enc b aie 


Postage 2/¢ 


extra 


W ire players, 


omplete 


4 valves 60 smoothed output 


LASKY’ 8 "PRICE £8/10 - 
xt 


BRIMSTORS. 
10}4. each 


6Z.3. 


radio tuner, et 
9 - per dozen py 7“ LASKY’S PRICE 69/6. Carriage 3/6 extra 


for l#in. or 17it 


abinet ¢ supplied 


8.7.6. senrence. RECTIFIERS 
<r TRANSFORMERS 


K 


PLASTIC ESCUTCHEON SAFETY 
MASKS 


46 Ince 
12in 
12in 
i6in 


rporating dark screen filter 
Round Face 
Double D. Round Pace 
for metal tubes 


PRICE 06. pair 
Midget 


PRICE 


h 


8/6 pair 
Type 


4 
Carriage 
7/6 ext 


veneer 


ra 


86 


a6 CRYSTAL DIODES 


16. 


Carriage 


PRICE 6 extra. Manufacturer's surplus, 8/@ post free. 


LASKYS RADIO 


Lasky’s (Harrew Read) Lid., 
ROAD, PADDINGTON, 


DEPARTMENTS, HARROW 

7214 ALL DEPTS. Mon. 

Pro forma, Cash With Order or C.O0.D. on post items only. 
£5—2/- extra; £10-—3/6 extra. Over £10 carriage free, 


Glass type, wire ends 


370 HARROW 


(Opposite Paddington Hospital) 

MAIL ORDER AND DESPATCH 
Telephones ; CUNningham 19 
TERMS : 


LONDON. 


PADDINGTON, LONDON, W.10 


Thurs. 


w.9 


485 /487 


Hours : 


ROAD, 


79 and to Sat. 9.30 a.m. to 6 p.m. half day 


1 p.m. 


Postage and packing on orders value £1 
unless specifically stated otherwise. 


- extia ; 


JUNE, 1954 WIRELESS WorLD 


12 VOLT-4 WATT MOBILE AMPLIFIERS... ™=no.,om 


C 


BRAND NEW AND UNUSED. in Origina sas. Pie 5 aa plas rg 
Cartons. KT.6! output. Complete with power Extension Units. Price 2]/- each complete 


unit and synchronous vibrator (Wearite type Carriage 2/- each extra 


QFA 12), and all valves. Fitted with rubber 
PERSONAL CALLERS ONLY. 
covered heavy duty battery lead SECONDHAND C.R. TUBES. 


By famous manufacturer, in handsome metal With heater-cathode and/or ion burns 
cabinet, grey crackle finish. Size : I0in. x 64in. x Suitable for experimenting purposes . 
Bin Output impedance 3 ohms With the vit 35 - 
addition of a suitable loudspeaker, this is ready iin 55 - 


for operation Finest quality components LASKY’S LINE TRANSFORMER 
throughout. Robustly constructed for rough RP.EHT for line flyback. 6-8 Kv, with EY5 


i 
handling heater winding yoo for bome con 
Complete with carbon hand-microphone with struction T.V., 10/6 « 
screened lead 
YRAS AMPLIFIER 


LASKY'S PRICE. 6749.6 44 OSES... £6.19.6 6 VALVES, 12:18 WATTS OUTPUT. Originally made tor 


projectors, Ir arrying case. Chassis size: 14) 
Carriage 5/- per unit extra 0 ix ruse on 100-110 volts A.C, mains, Grey crackle 
tted with volume and tone controls, Resistance 

apacit ipled revit. Outpat 2 KT66 in push-pull 
P.M. or pr enaennreguerd C.R.T. MASKS. Brand New igh qu nponents used throughout. In black rexine 
with 0 LATEST ASPECT RATIO overed i cas ze 15) < 13) « Ohin. giving plenty of 
. Circuit diagram available. Complete 


fully assembie and wired 


tasky’s Price £8.19 ..6 comPLETE — auitanie 15 watt auto 


Carriage 15 - extra trans. for 250/250¥. 18/6 


IMO Rn~2 
1Oy 


12in. Flat Face 
MINIATURE 2 GANG TUNING) I2in. Old Ratio 
CONDENSERS l4in. Rectangular 
15in. Cream rubber 
Ldin. With fitted safety glass 
a X 2908 16in. Plastic, white 
LASKY’S PRICE 6/6. Other types in stoc 16in, Double D 


i7in. Rectangular 


METAL RECTIFIERS THE TELE-KING 
6 or 12 volt F.W. Bridge ARMOUR PLATE GLASS A practical 5-channel 
6 ampe ~| 16in. Actualsize 17} 5 i 
spe ght ei”: le its akc ail! BH SUPERHET TELEVISION RECEIVER 
— 2in. Actual size 13in. dpin. x 
6 volts Gin. Actualsize Gin, x Sin. x pin Using the new 16 and 17 inch cathode ray tubes 
q and wide angle components for the home ¢on- 
structor. 
TRIPLEX DARK SCREEN FILTERS) Complete instruction, wiring diagrams and 32- 
RUBBER MASKS WITH FITTED . 7 x iain a8 page descriptive booklet. 
ARMOUR PLATE GLASS i) tx fin 6 6/- POST FREE 


Postage and packing 5/- per piece extra 


ied 


TV. COILS AND CANS PLASTIC SPEAKER FRET 


mfd With trimmers Bizes thin. in can size 


pin 
rted windingsalready fitte i Finished either gold or white Size 


il b 
ren A 12/- per d i" i2in. PRICE 4/1] per piece 


Cor 
Rev 


tin. Black (This charge is necessary owing to extra 


12in. Cream 19/8] pecking soaciees.) ALL COMPONENTS IN STOCK WRITE FOR LIST 
A LAS KY'S RADIO AOVERTISENEN T 


STILL AVAILABLE as detailed previously 
| RIISS RECEIVER UNIT. Reconditioned and 
tested, used, good condition. In ee me. 
ASK FOR ARRI 
X/H916 £8.19.6 cach PAID 
Also RIISS, as above, but loose stored amass 
ASK FOR CARR 
X H898 £5.19.6 each 76 EXTRA 
Circuit and data 23 


TIIS4B TRANSMITTER UNIT, in transit case. 
R UNIT TYPE 3 for A.C. mians 50 c's AERIAL ROD ASK FOR j 
foot tr So rack mtg Sewer cmeath input 1Sin. lengths, copper plates stee! tube, ferruled | X/ESA 39 6 each 76 EXTRA 
00 v. 40 mia.. 6.3 v. | to interlock an aerial of desired length Ayin Circuit and data 2/3. 
seerane v. AC; eutpane S A. dia. Ask for X/H709, fin. dia. Ask for X/H710 
3 7 1.5 Cc fete and fully smoothed, ta. sk for , tin. dia sk for 
with aie rouller cad eam 0 300 v.. 0/150 a. | EITHER 4 6 doz 6d. POST snag tered op ae iy me Lng 
Enclosed chassis, dim. 19 x 7 x I lin. size lengths _ EXTRA USA. with valves less qunamnenee. " original 
ASK FOR 79/6 CARRIAGE | RADAR REFLECTOR AERIAL MX/137/A | carton. 
x /E752 each PAID | Spider web mesh aerial in original moisture proot | ASK FOR POST 
ALSO AVAILABLE P.U. TYPE 3, as above, | carton, with assembly instructions xX E42A 27 6 each PAID 
rv ae oer and meters. CARRIAGE 4/11 are wy BS, Also BC-456, as above, but loose awe. 
A : a : ASK FOR 
X 752A 29/6 each 5) EXTRA MORSE PRACTICE BOARD ONLY | x £42 17/6 cach PAID 
METAL (MINE) DETECTOR No. 5A Comprises key, buzzer and ‘phone terminals Circuit 13. 
Amplifier Unit with Search Coil Assembly oa ure 64 x 64 x jin., with omer are TRANSMITTER TUNING UNITS, loose 
d. 
An AF. amplifier, employing 3/ARPI2’s (VP23) | X/EIX 5/6 cach EXTRA | ru7p. fangs 4.9000 EE to's. ASK POR KGS, 
valve mounted, with battery space in metal case | MAINS TRANSFORMER TUBB. Range 6,200-7,700 kcis. ASK FOR X/H30. 
il x Il x 4fhin., plus small meta! box fitted with | Primary 0-230-250 volts A.C. 50 cycles, Secondary | TU9B Range 7,000-10,000 ke/s. ASK FOR X'H467 
controls, which can be fitted to search coil, with | 6.3 volt. 5 amps, 0-210 volts |4mA., 0-460 volts | EITHER P CARRIAGE 
slight modification (details Leet and used | 200 mA. Size 54° x 5° x 44", or S” x 44° x 4". UNIT 10 * each 2'- EACH 
{ finding buried metal lower requirements | ASK FOR POST 1/6 
are 6" S* type If volt cells, and a 60/90 volts | X/E527 13/6 each © EXTRA ROTARY CONVERTER TYPE 195 
H.T. battery (not supplied). CHOKE. Ad \— Patt. 1800. 20H. 300 ma Input 24 voles D.C Output 230 volts A.C, 


R CARRIAGE 100 watts 
an 39/6 cach PAID | Test volts 3.uvv. Wet. I4ib. Dimensions 64 x | asx FOR 


CARRIAGE 

42 x hin x H914 £5.19.6 cach PAID 
SPARES KIT FOR AMPLIFIER OF EX- | ASK FOR POST 1/6 : 

R.N. LOUD HAILER x/H45 15 * each EXTRA Oats R309, ref. ohne eo 
Containing 8 valves, 4/NR77 (EL35), 2/NR73 HELIOGRAPH. 5 INCHES MK. 5 ASK FOR A 
(ECC3!), 2'VRS6 (EF36), plus condensers, resis- | New condition, comprises | duplex mirror % HIGIA 196 each _ _——~PAID 
tors, etc. Electrolytic condenser doubtful due | | signalling mirror, sight and mounting, with | SUPPLY UNIT RECTIFIER FOR No. 43 
co long storage. In wood box 16 x 124 x 3tin., | signalling attachments and spare mirrors, in TRANSMITTER 
which would make a useful tool or spares box. pigskin case, with carrying strap Ex. Cdn. army in original wood case 
ASK FOR 30 POST AND | ASK FOR CARRIAGE ASK FOR CARRIAGE 
x £892 = each PACKING 2/6 | x/H828A 35/= each PAID | X/H26 £25.0.0 cach AID 


DINGHY TELESCOPIC MAST 
Aluminium telescopes from |44in. to 7$ft. Seven | Order direct from :— Phone :; South 2706/9. 


Sate ee coer es CLYDESDALE 3'tic_Bexeeo wey 


489 46 csch EXTRA 


PLEASE NOTE. Carriage and Postal charges refer tothe U.K. only. Overseas freight, etc., extra 


WIRELESS WorLD JuNE, 1954 


SELENIUM RECTIFIERS 


en R.S.C. TRANSFORMERS 


120v. 40 mA FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED 


0) mA MAINS TRANSFORMERS A oS TRANSFORMERS 
80 mA Primaries 200-230-260 v. 50 « rimaries 200-250 v. 50 c/s. 


; 3 > 24 

FULLY SHROUDED UPRIGHT mounting 63 v. 158 5 9 OF ll 
g 260-0-250 v. 60 mA., 6.3 v.2a.,5¥. 2 ° Moja O-¢ ° rv: sat 
CO-AXIAL CABLE. 75 ohms jis 74. yar Midget type 24-3 = Vv. 2a... - v 2 ~ = 

150-0-350 v. 70 mA., 6.3 v. 2a.,5v. 2a a” , oy? 2 

: : 5a 

RHEOSTATS (VARIABLE RESISTORS 300-0-300 v, 60 mA., 12 v. 1 c.t 
2 ohm. 6 amps., 6/8; 0.4 ohm 25 a., 8,9; 150 250-0 250 v. 100 mA., 6.3 v4 v. 4 a. « 
ohms, 1.5 amps., 14/9. All complete with control | 0-45 v. 3 @ CHARGER TRANSFORMERS 
knob 250-0-250 v. 100 mA., 6.3 v. 6 4., 5 as All with 200-230-250 v. 50 c/s Primaries: 0-9-15 v 
for R1355 conversion 1.5 a., 12/0; 0-90-15 v. 3 a., 16/8; 09-15 v. 6 a 
SILVER MICA CONDENSERS. 5, 10, 15, 20, 25, | 900-0300 v. 100 mA., 6.3 v.-4 \ 22/9; 0-9-15-30 v. 3 a., 23/9. 
30, 35, 50, 100, 120, 150, 180, 200, 230, $00, 330 Raed: oo ‘ 
400, 470, 500, 1,000pfd. (.001ul 002 mfd, |?” y —- 


; 1. | 0-4-5 v. 3a ELIMINATOR TRANSFORMERS 
(2,000 pid All at 6d. each; 3/@ dozen one type. | 955 6 350 v, 150 mA., 6.3 \ bv. 3 rimaries 200-250 v. 50c/s. 120 v. 40 mA 


350-0 350 v. 150 mA., 2 3 2 } “") 40 mA 
DIAL BULBS, \! vy. 0.15 a., 6/® doz 5v.3a 
6.5 v. 0.15 a., 6/8 doz 350-0-350 v. 160 mA., ba., 6.3 
5v. 3a OUTPUT TRANSFORMERS 
350-0-350 v. 250 mA., 6.3 v. 6a ‘ Midget Battery Pentode 66: 1 
0-2-6 v. 2a., 4v. 3a., for Electronic Eng small Pentode, 5,000Q to 3Q 
Televisor Standard Pentode 5,000Q) to 3 
425-0-425 v. 200 mA., 6.3 ‘ hes Gv4 Standard Pentode, 8,000Q to ¢ 
6.3-4 v. 4 4., c.t., O45 v. 3 suitable Standard Pentode, 10,000 ohms to 3 ohms 
Williamson Amplifier, et« Multi-ratio 40 mA. 30:1, 45:1, 60:1 
425-0-425 v. 250 mA., 6.3 v.6a.,6.3v. 6a 90 : 1. Class B Push-Pull 
5v. 3a Push-Pull 8 Watts 6V6 to 3 ohms 
TOP SHROUDED DROP THROUGH TYPE Push-Pull 10-12 Watts 6V6 to 30 or 150) 
250-0-250 v. 70mA.. 6.3 v. 2.5a 12 Push-Pull 10-12 Watts to match 6V6 to 
260-0-260 v. 70 mA., 6.3 v. 3a.,f 5-8 or 1502 
250-0-350 v. 80 mA., 6.3 v. 2a y. § Push-Pull 20 Watts high-quality sectionally 
350-0-350 v. 80mA., 6.3 v. 3a 2.5 wound, 6L6, KT66, etc., to 3 or 1502 
250-0-250 v. 100 mA., 6.3 v. 44., 
400-0-350 v. 100 mA., 6.3 v.-4 ¥ 
045 v. 3a SMOOTHING CHOKES 
$50-0-350 v. 100 mA.,, 6.3 v.-4 a., ¢ 7-10 H. 200 ohms Shrouded 
0-45 v. 3a “fi A 3 H 50 ohms 
350-0-350 v. 150 mA 3 i Sv. 2a., I A., 5 H. 350 ohms 
5Sv.3a iA., 10 H. 350 obm 


60 mA., 10 H. 400 ohm 
MISCELLANEOUS EX-GOVT. ITEMS 40 H. 1,000 ohms Potted 
Slydelock Fuses, 15 amp., 1/8. Bulgin o: E.H.T. Me i erway oe 2 500 » 


moulded Bakelite, 5-pin or 7-pin Plug 20-2 ¥ 2-0-2 v. 1 


Sockets, 1/11 pair Earphone Sing v VCRO97, Ve ns 617 or A R2X MICROPHONE TRANSFORMERS 
resistance, 1/3. 5,000 v. 5 mA. § 100:1 


50-5 vi. la 


16uF 500 ¥ 
24uF 350 ¥ 
S2uF 350 v 
32 mfd, 500 v 
8-l6uF 500 v 
25uF 25 v 
50uF 12 Vv 
uP 0 50 v 


8 mid, or he 


8 mid. 500 ¥ 
16 mid. 350 v 


$2 mid. 450 v 

64 mfd. 450 v 
8-8uF 350 v 

8 BuF 450 \ 

8-Simfd, 500 v 
8-l6ur 450 + 
16 bOys I +44 ‘ 
16-32yh 

16-32 mid 


-eoo--@8 
- 
Cenc Sf Uw 
sos 2s #®eoe s2e2ee8 


=e wul=-ee®uvesou-— 
-eceo--©e 


VOLUME CONTROLS with long spind! EX. GOVT. MAINS TRANSFORMERS 
all values less switch, 2/0; with S.P All 230 v. 50 input 
switch, 3/9. 250-0 250 v. 40 mA., 6.3 v. 2a., 5 


WIRE WOUND POTS: 380 ohm 
ohms, 1,000 ohms, 5K, 20K, 50K 
jum = length spindk 2/8. 220 
2K, 10K, 20K, 50K Preset type 


AMMETERS. vil = fe, me 
i - / 7 amps 4 times 
0—5 amps., Zin. scale le . 200 mA., 63 v. 5a 
2 bv. 6: 
Size approximately 12in 64in Sin. Bakelite 300-0-300 v. 150 mA., 610-0-610 v, 150 mA 
EX-GOVT. E.H.T. sepoovens weenie i ¥ type available in Brown or Cream Price of 1220 v. 350 mA 
mid. 5,000 v. Bak« Pubulas Cabinets, 17/6 ea., carr. 2/6 
_ rye Bie ; Suitable fully punched T.R.F. 3-valve and 
wy 9) . 6h rectifier chassis EX-GOVT. SMOOTHING CHOKES 
‘5 mfd 3,500 v. Cans Suitable fully punched superhet chassis 250 mA.. 10 H. 50 ohms 
A —_ ae It mid ; oooee , (4 valves and rect 250 mA. 10 H. 100 ohm 
COMMNOD hegative isolate Dial Scales, 2 colour, 2 waveband, statior 50 1 3 50 o rotted 
1.5 mfd, 4,000 v. block 59 west = Ned ; ; te eee te LA a ' 
EX-GOVT. ACCUMULATORS with non-spill vents Dial Scales, 3 colour, 3 waveband tation 100 mA 10 H. 100 ohm rropicalised 
A named, glass 100 mA. 5&6 H. 100 ohms. Tropicalised 
Unused and guaranteed. 2 v. 16 A.H., 5/9 each, | g iabie coloured Metal Backplat ; = 
or 3 in wood carrying case 0—7—6in., 14/8, plus | DUMabIe coloured Metal Backplate 10/100 mA. 10 H. 100 ohms. Potted 
2/6 Carr Pointers, Double ended . | 50 mA. 5-10 H 
= ats. I.R.F. Coils, 2 wavebands with circuit L.1 
EX-GOVT. BOOK | PAPER CONDENSERS Drum Drives, complet 
4mfd. 500 v 10 mfd 1500 v 
4 mfd. 1500 v ; H L1-7 mfd. 500 y EX-GOVT. T.V. TYPE TRANSFORMERS. 
4 mid. 400 v, plus 2 mfd, 250 v., 1/11, THE SKY CHIEF T.R.F. RECEIVER 230 v. 50 c/s input. 
A design of a 4-stage, 3 valve 200-250 v. A 1100 0-1100 v. 250 mA 
EX-GOVT. TRANSMITTER- RECEIVER TYPE | Mains receiver with selenium rectifier For | 2800 v. 30 m A . . : 
TROD, complete with al! valves, only 47/8, plus | inclusion in any of cabinets illustrated above It 400 v. C.T. 150 mA. 4 v. 6 a. 6.3 v 6 a 
carr, 5 consists of a variable Mu high gain H.F. stage 6.3 Vv. 06 = 4 6a.,4v.3a,4v.3a,, 
—— | followed by a low distortion grid detector triocke ‘ »a.,9V.64 
EX-GOVT. AUTO TRANSFORMERS 50 ¢ +. The next stage is a further triode amplifier with 
Double Wound 10-0-200-220-240 v te tone correction by negative feedback Finally) 
10-0-270- 200-310 v, 200 watt comes the output stage consisting of a parallel QHASSIS 
Double Wound 100 watts, 5-0-115-125 v. to connected double triode giving ample output at an 18 
10-0-10-210-230 v. or reverse extraordinary low level of distortion Point t 
15-10-5-0-105-215-235 v. 200 watt point wiring diagrams, instructions, and part 
0-110-190-2380 v. 400 watts list, 2/6. This receiver can be built for a maximum Zin. = Pin. x 2pin. ...6/11 12in 
Double Wound 220/240 v. input. Outpat of €4/16/- including cabinet din.  § Zhin. ...6/11 16in 
65 v. to 250 v, 21 amps. in steps of 11 v : tin 711 
Double Wound 10-0-200-220-240 ) 3in 83 
10-0 275 205-315 v, 500 watts P.M. SPEAKERS. A!) 2-5 ohms. 3}in. Goodmans aluminium re-|16 s.w.g. aluminium, am 
Ex New Units), 10/9 bin. Goodmans, 16/€. | ceiver ty plifier type, 4-sided 
MLE. SPEAKERS. All 2-3 ohms 64in. Rola- | 6}in. Goodmans, 16/9. in. Plessey, 18/9. 1. | Gin x Bf Ijin. ...1/19) 12in = Bin, x 2pin 7/11 
feild 700 ohms, 11/8. 10in R.A. field 600 ohms, | R.A. Heavy duty, 18/8, 10in. Rola, 27/9. | Thi 2in 2/9| 16in. « Sin. = 2jin. 10/11 
23/8. 10in. R.A. Geld 1,500 ohms, 23/8. 10in. | Plessey, 16/6, 10in. Rola with Trans \ n. x6 2in 3/3 Win. Sin. x 2pin 13/6 
R.A. field 1,000 ohms, 23/8. l2in. Truvox, 48/8, i 2hin 3/11 14in. « 10in. = 3in 13,6 


a 


cd wo-@ 
os 


_ 
- 22a 
_ 


type 1 amp 


2 


w.g. undrilled alu- 16 s.w.g. aluminium 


ninium amplifier type'ceiver type 
ded 


Sin 
Sin. 
20in Sin 


WIRELESS WorLD 


R.S.C. 25 WATT 


Now firmly established and proving extremely popular, our A11 
Quality Amplifier we consider to be the best value in amplifiers 
offered to-day. The volume of its high fidelity reproduction is 
completely controllable, from the sound of a quiet intimate oon- 
versation to the full glorious volume of a great orchestra. Its 
sensitivity is so high that in areas of fair signal strength it can 
be operated straight from a crystal receiver. Entirely suitable 
for standard or long playing records in small homes or in large 
auditoriums. For electronic organ or guitar or for garden 
parties or dance bands. 

The kit is complete to the last detail, and includes easy to follow 
point-to-point wiring diagrams. 

[win volume controls with twin input sockets allow SIMUL- 
[TANEOUS INPUTS for BOTH MICROPHONE and GRAM, 
or TAPE and RADIO. SEPARATE BASS and TREBLE 
CONTROLS giving both LIFT and CUT. FOUR NEGATIVE 
FEEDBACK LOOPS with 15 db in the main loop from output 
transformer to voltage amplifier. Frequency response + 3 db 
p.s. Hum and distortion LESS THAN o.5 per cent. 
measured at 10 watts. This is comparable with some of the 
highest priced amplifiers. Six B.V.A. valves, Marconi-Osram 
KT series output valves. A.C. only, 200-230-250 v. 50 c/s. input. 
420 v. H.T. LINE. Paper ‘reservoir condenser. Compact 
chassis. Matched components. OVERALL SIZE 12 x 10x gin. 
approx. 


20,000 ¢ 


Output impedances for 3 and 15 ohms speakers. 


Av 


ailable 
the amazingly low price of 


in 


“PUSH PULL” AMPLIFIER 


kit Plus 


9 ONS. carriace 


Or ready for use 50/- extra, 


form at 


5/- 


wW.B. “STENTORIAN” 
Speaker, HF1012, 10 watts. 15 ohm (or 3 ohm) 
speech coil. Where a really good quality speaker 
at a low price is required we highly recommend 
this unit with an amazing performance. £3/13/6. 


High fidelity 


plus carr. 


P.M.| A PUSH-PULL 3-4 WATT HIGH-GAIN | 


AMPLIFIER FOR 68 12,6 
2/ 


CONNOISSEUR HIGH FIDELITY LIGHTWEIGHT 
MAGNETIC PICK-UP, COMPLETE WITH MATCH- 
ING TRANSFORMER. A fortunate purchase 
enables us to offer limited supplies. Brand New | 
Boxed and Perfect at a fraction of normal price. | 
Buy Now at only 26/6. 


COLLARO 3-SPEED AUTOMATIC RECORD 
CHANGERS (brand new), type RC3521, complete 
with 2 plug-in Crystal P.U. heads for long playing 
r standard records 7,10 or 12 in. Not intermixed. 
Mains input 200-250 v. Limited number available 
at only £9/189/6, plus carr. 5,-. 


GCOLLARO TAPE DESK MOTORS. Shaded pole 
type. Clockwise or anti-clockwise. Mains input 
110-200-250 v., 31/6. 


R.8.6. BATTERY CHARGER KITS. For mains 
nput 200-250 v. 50 c/s. To charge 6 v. accumu- 
lator at 2 amps., 26/9. 

To charge 6 v. or 12 v 
battery at 2 a., 
To —. 6 z: or 12 v. 

battery a a / 
ABOVE Kr 1s CONSIST 
OF BLACK CRACKLE 
LOUVRED STEEL 
CASE, MAINS TRANS- 
FULL WAVE METAL RECTIFIER, 
FUSE-HOLDERS AND 
assembled and tested for 6/8 extra. 


FORMER 
FUSES 
Any type 


31/6. 
49/9. 


CIRCUIT. | 1 


For mains input 200-250 v. 50 c/s. Complete kit 
of parts including point-to-point wiring diagrams 
and instructions. Kmplifier can be used with any 
Ed of feeder unit or pick-up. Output is for 
2-3 ohm speaker. (We can supply a very suitable 
10in. unit by Rola at 27/8.) * 
| supplied ready for use for 25/- extra. 
| descriptive leaflet 74. 


R.8.C. MASTER INTERCOMM. UNIT, with pro 
vision for up to 4 “ Listen—Talk Back Units’ 
individually switched. A high gain amplifier 
enables speech and other sounds emanating from 
the rooms containing remote control units to be 
heard at the master control. The unit is in kit form 
and —- to-point wiring diagrams are supplied 
A walnut veneered wood or Brown Bake lite cabinet 
is included. Mains input is 200-260 v. 50 c/s. H.1 
line 300 v. CHASSIS IS NOT “ ALIVE.’’ Ideal 
also for use as “ Baby Alarm.’’ Sound ampli 
fication 4 watts Price only £6/19/6. “ Listen 
Talk Back Unit" can be supplied at 30/- each 
Full descriptive leaflet 10d. 

The Master Unit can be supplied assembled and 
tested for 30/+ extra. 


he amplifier can be 
Full 


PERSONAL SET BATTERY SUPERSEDER KIT. 
All parts for an “All 
Dry*’ Battery Elimi 
nator Complete with 
case Supplies 90 v 
10 mA. and 1.4 v. 250 
‘ mA. fully smoothed 
from normal 200 
260 v. 50 c/s. mains 

For 4-valve superhet 
receivers. Price with 
circuit, 36/9. Or 
ready for use, 42/6. 
Size of unit 54-4-1hin 


BATTERY SET CONVERTER KITS. All parts for 
converting any t of battery receiver to all 
mains. A.C. 200-2 50 c/s. Kit will supply 
fully smoothed H.T. of 120 v. 90 v. or 60 v. at up to 
| 40 mA., and fully smoothed L.T. of 2 v. at 0.4. to 
a. Price complete with circuit and instructions 
only 48/9. Supplied ready for use for 7/9 extra 


Radic Supply Ce. (LEEDS) LTO. 


32 THE 


Terms C.W.O. or C.O.D. 


under £2, Wl! extra under 43. 


CALLS. 


No C.O.0. under £1. 
Full Price List éd. 


a= LBEDS, 2. 


Postage | /- extra under !0/-, 
Trade List Sd. 


1/6 extra 


Open to Callers: 9 a.m, to 5-30 p.m. Saturdays until | p.m. 


R.8.C. 10-watt ‘‘ Push-Pull "’ 
HIGH-FIDELITY AMPLIFIER A3 


Complete with integral pre-amp, Tone control 
stage (as All amplifier), using negative 
feedback, giving humproof individual bass 
and treble lift and cut tone control. Oiz 
Negative Feedback Loops. Completely negligible 
hum and distortion. Frequency response + 3% db, 
30-20,000 c.p.s Two independently controlled 
inputs. Six B.V.A. valves. A.C. mains 200-230- 

250 v. input only. Outputs for 3 or 16 obm 

speakers. Kit of parts complete in every detail, 
£ 19/6, plus 5/- carriage, or ready for use, 45/- 
extra. Des riptive leaflet 1/-, 


FOUR STAGE RADIO fry UNIT. 
of a HIGH FIDELITY, L 

Unit with self saidiied heater supply and 
thorough H.T. decoupling. Only 250-400 v 
15-20 mA. H.T. required from main amplifier 
Three valves and Low Distortion Germanium 
Diode Detector. Flat topped response char- 
acteristic. Loaded H.F. coils. Two variable Mu 
controlled H.F stages, 3 gang condenser tuning 
Cathode follower output stage Switch position 
for Gram. and Gram. input and output sockets 
Performance comparable with the best in Feeder 
Units. For A.C, mains 200-230-250 v. operation 
Size 11-6-7}in. Illustration, full set of easy-to 
follow wiring diagrams and instructions and in 
dividually priced parts list 2/6. This unit can be 
built for only 83/16/-, including Dial and Drive 
Knobs and every item required. 


R.S.C. TONE CONTROL-PRE-AMP. UNIT. A 
complete set of parts for the construction of a 
very efficient but simple pre-amplifier and tone 
control unit. For use with any amplifier and pick 
up. Fil. supply self-contained. Size 74-5-5)in. approx 
Descriptive leaflet 0d. Price, inc. wiring diagrams 
37/6. ot for use, 16/+ extra. 


| H.T. ELIMINATOR AND TRICKLE CHARGER 
KIT with case, Mains input 200-260 v. Output 
| 120 v 40 mA. and 2 v. ¢ a. Price with circuit 
29/6. Or in working order, 37/6. 


Design 
. and M. wave T.R.P 
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WIRELESS WoRLD 


A new technical book for television 


radio and electronics engineers... 


THE OSCILLOSCOPE AT WORK 


By A. Haas and R. W. Hallows, M.a.(CANTAB), M.1.E.E. 


‘The Oscilloscope at Work’ is an invaluable guide to the instrument’s many uses—not only 
in radio, and TV., but also in electronics generally. An important feature is the 
book’s wealth of oscillograms—well over 200 being included. Numerous circuit drawings 
and other diagrams clarify the text. Although ‘The Oscilloscope at Work’ deals 
mainly with the uses of the instrument, and interpretation of its oscillograms, it also 
contains much practical information on oscilloscope circuits, construction, adjustment and 


fault-finding. Advanced students will also find this book invaluable. 


Size 8?” x 5)’. 


Published for 


From booksellers or direct from Iliffe & 


172 p.p. 15s net. By Post 15s 6d. 


‘Wireless World” 


Sons Limited, Dorset House, Stamford Street, London, S.E.] 


CONSTANT VOLTAGE TRANSFORMERS 


MANUFACTURED BY 


SOLA OF CHICAGO, U.S.A. 


(Catalogue No. 30710) 


PRIMARY 90-125v or 190-250v. 


SECONDARY II5v. precisely, at 2 KVA. 
Adjustable for 50 or 60 cycle operation. 


Primary and secondary are completely 
isolated. 


For 230v output two can be used with 
secondaries in series. 


FULLY GUARANTEED 


Size approx. 20” x 15” x 10” 
Gross weight approx. 2 cwt. 


PRICE £21 EACH or £40 PER PAIR 


UNIVERSAL ELECTRICAL INSTRUMENTS CORPN. 


138, GRAY’S INN ROAD, LONDON, W.C.1. 
‘Phone: TER, 7937 


7 - > 

G2AK This Month's 
o 
Bargains 

elite Sie 
TRIPLETT 400 Micro Amp. Basic Meter Unit, sealed for 8 ranges. 
New, boxed 32/6, post free 
GERMANIUM DIODES, 2/--each or 6 for 9/- 
METERS. 2}in.Fiush mounting M.C. 100 mA., 12/6 each, 0-10 mA. 12/6 
2in. Flush Square 5 mA., 10/- ; 4amp. thermo., 5/- ; 24in. chermo. 0-2 
a., 7/6 ; hin. Zin. Flush 0-15 a. thermo Proj 2}in., 7/6 each. 0-9 a. 
Hot wire, 5/-. 
TEST METER. 7 rangesas follows ; |.5v.3v. 150 v.6mA,, 60 mA, 
5,000 ohms, 25,000 ohms 2}'n. Dia. scale M.C. meter. Rotary 
selectorswitch. Black bakelite case, 6 x 44 x 44, ficced with removable 
lid also provision for internal batts. ranges can be easily extended 
Bargain Price 30/- pilus |/6 post 


ONL lll ol 
SPECIAL OFFER, ARSS SPARES. Cabinets complete y¥— 
base, feet and side rion £4 15/- each. Pkg. and Carr, 5/- 
of 14 valvesfor 'D “LF model receivers, £5/10/-. 
escutcheons 22/6 each. “ D" type!l.F.S.. 12/6 each. Matching 
Speakers by R.C.A., ficted rubber feet and 6ft. lead, 65/-. Out- 
put Transformers to Govt. specification 37/6 each. 
lll 
DEAF AID CRYSTAL MIKE UNITS 12/6 each, post 9d, 
CRYSTAL HAND MICROPHONES Complete with lead and 
plug. High ag ya sensitive chrome finish. List price 2 gns 
Our price 25/- 
AIR SPACED COAXIAL CABLE 150 ohm (normal price 3/1/ 
per foot) 20 yd. coils only. £1 per coil, post free. 
SPECIAL TRANSFORMER OFFER. PRI. 115,210,240 v. SEC. 
260/266 v. 100 mA., 6.3 v. 3 a., 6.3 v. | a. (for 6X5 Rec.) Universal 
Mounting. Limited Quantity 17/6 each, post free 
SPECIAL VALVE OFFER. 866A, 17/6 each, or 30/- pair 807's, 
10/-eachor I7/6pr 931A 45/-. 829B, 80/-~. 813, 70/- 
NOISE LIMITERS Plug-in type, no re-wiring required. 3 posi- 
tions. Brand new in cartons. 15/- each, post |/-. 
Carriage paid on all orders over £1 except where stated Please 
include small amount for orders under Cl. 


Please print your name and address. 


CHAS. H. YOUNG, G2AK 


Mail orders to 102 HOLLOWAY HEAD, BIRMINGHAM | 
‘Phone : MIDLAND 3254 

All callerste 110 DALE END, BIRMINGHAM, 4 

‘Phone ;: CENTRAL 1635 
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* TAPE-DECK AMPLIFIER AND POWER UNIT 
This unit is specially designed for the “ Truvox " unit and we lieve this 
quaity amplifier lifts tape recording from the novelty, into the quality 
class. 
AMPLIFIER SPECIFICATION : 
¥*%& 2-6BR7, 2—V6GT, |—6)5, |—6U5G & Variable selective negative feed back 
circuits ye Variable tone control xe Magic eye level indicator ye Four watts 
undistorted output x Amplifier complete with valves, £13/5/-. 
Chassis size 10in. x 6in. x 2}in. 
POWER UNIT (AC200/250 volts) 
Chassis size Yin. x Sin. x 2}in., complete with 524 
Amplifier and Power Unit complete 


CALL FOR DEMONSTRATION OR SEND FOR FULL DETAILS 


SPECIAL OFFER! 


Our TAPE-DECK AMPLIFIER AND POWER UNIT (List £16/16/-) as 
above and TRUVOX TAPE-DECK MARK Il! (List £23/2/-). 


#36 .90.090 


5 Harrow Road, Paddington, W.2 


PADdington 1008/9 and 0491 
OPEN MONDAY to Sat. 9—6. THURS. | o'clock, 
SEND STAMPS FOR NEW 1954 28-PAGE CATALOGUE 


RADIO-GRAM CHASSIS 
3 Wave-band Superhet. Med., long and 
short. 
5 Latest Type MULLARD Valves. 
4 Position Switching. 
and short. 


Gram., med., long 


Provision for Extension Speaker. Ac. 


Mains. 110/250 volts. 
Chassis Ilin. x Jin. x Zin. 
Or Chassis 13}in. x 6hin. x 24in. 
Sjin. PRICE £10/5/-. 

BRAND NEW AND GUARANTEED, CARR., 
PACKING AND INS. 10/-. 


Scale Bin. Square. 
Dial 10in. x 


6 WATT AMPLIFIER 
(UNDISTORTED) 
Manufactured b Parmeko and Sound Sales for Admir- 
MU14. Output 
_ AC, COMPLETE 
GREY CASE, WITH CRYSTAL 
aD ERROrHOES £12/10/-. Call tor demon- 


MORSE PRACTICE KIT 
Complete with buzzer, morse tapper and battery 
compartment on baseboard. @/-, post paid 


SOLDER 
lib. Reela Du-Bois 60/40, 7/6. 


500 KC/S CRYSTALS 


Standard 2-pin. Ex new unite, guaranteed. 15/- each 


622A INDICATOR 
Complete with VCR97 or 5I7C, 
4—SP6!1, 3—EASO, 2—EB34. 
Built on double-deck chassis. 
Absolute new condition. 
99/6. Carr. 7/6. 
Or less Tube, 69/6. Carr. 7/6. 


UNIT 
12—EFSO- 


INDICATOR UNIT TYPE 182A 


Uniteontains VC R517 Cathode Ray 6in. tube, complete 
with Mu-metal screen, 3 EFSO, 4 SP61 and 1 5U4G 
valves, 9 wire-wound volume controls and quantity 
at resistors and condensers. Suitable either for basis 
of television (full picture guaranteed) or Oscilloscope. 
Offered BRAND NEW (less relay) in original packing 
cases at 67/6. Plus 7/6 carr. 


EFSO (VRPIA) 
The selected EFSO, Red Sylvanian, original boxes 
10/- each, 90/- for ten. 


ROTARY POWER UNIT TYPE 104 


Input 12 v. Output 230 volts 65 mA. and 6.3 volts 
2.5 amps. Fully filtered and smoothed and noise 
suppressed. Ideal for car radio, BRAND NEW 
ONLY 15/- (postage, ete., 2 6). ALSO 24 v. type 15/-, 


RECORD CHANGERS 
COLLARO RO3/531, Latest model S-epeed. Brand 
new maker's carton, cream finish. £10/10/-, carr 
free. 
Latest model 3-speed, by very famous manufacturer, 
plays mixed records. 210/10/-, carr. free 


PYE 45 MC/S. STRIP, 

TYPE 3583 UNITS 
Size 15in. x Siu. xin. Complete with 45 Moje. Pye 
Strip, 12 valves, 10 EFSO, EB34 and EA50, volume 
yotrols and hosts of Resistors and Condensers 
Sound and vie san be incorporated on this chassis 
um space. New condition. Modification 

1. Price 25. Carriage paid 


BIB WIRE STRIPPER AND CUTTER 
Strips iasulation without “nicking’’ wire, 
Cuts wire without leaving rough edges. 


Splits extruded flex 
A product of “ Multicore"’ 3/6 each, p.p. Od 


G.E.C. RECORDING TAPE 
10/- 
1,200fe. Reels... .......00+ , 17/6 


BUY NOW— 
UNREPEATABLE BARGAIN 


R.F. OSCILLATOR UNIT 
6—!8 kV., including rectifier winding. 


|m 


AMERICAN 12 v. DYNAMOTOR 
Output 250 volte. 60 mA, Weight 5 1b. Suitable for 
Car Radio or Blectric Razors, 6. 


V OLTMETERS 
Projection 
bh 


Projection Sin, Dial 
Square 


Projection 
Square 
Flush 
Projection 


0c = Si. Do Mtg. 


» Moving Iron 


Brand New and in original cartons 


R.F. UNITS 
Type 24 


20-30 Mc/s. 
Switched Tuning. 
With 3-SP6I 


15 /= EACH 


BRAND NEW. 


Switched Tuning. 
With 3-SP6I. 


19/6 Fac 


BRAND NEW. 


R.F. UNITS 
T 26 
50.28" Mc/s. 
Variable Tuning. 
2—VR136. I—VRI37 


45 /- cacn 


BRAND NEW. 


NEW, BUT 
SLIGHTLY 
SOILED 
R.F.24's 
RF.25's ... 
R.F.26's .... 


T.V. PRE-AMPLIFIER FOR LONDON 
BIRMINGHAM. Complete with 6AM6 
plug into your set, 27/6. P. 


AND 
Ready to 


No. 38 * WALKIE TALKIE” TRANS- 
RECEIVER, ymplete with Throat Mike, phones 
B x and Aerial Rodsin canvas bag. Freq 

4 » Moje Range epprox. 5 miles. All 

ew and tested before despatch, @4/10/-. 


426 "" CONTROL UNIT 
Containing 4-EF50, 2-SP61, 2-EASO, 1-EB34, 
2-single-gang .0005 tuning condensers. W/W. 
volume/controls, switches, condensers and 
resistors. Size !2in. x 9in. x Sin. New 
condition, 35/-, carr. 3/-. 


CRYSTAL MICROPHONE INSERTS 
8'6 8’6 
POST FREE POST FREE 


Ideal for tape recording and amplifiers. No 


matching transformer required 


CATHODE RAY pein 
VCR1S0A. 2jin. C/R. Tube. Brand ne 


in original cartons (carr. free 
VCR97. Guaranteed full T/V picture 
(carr. 
VCR517C 
MU-META Lo RENS tor VCRO7? or 
PP 6 


anLAneas for VOROT or 517 


0 
2/-) 
Guaranteed full T/V pictare. . $ 8 
i) 
6 


PHOTO CELLS CMG25. Brand new, 25/.. | 


WANTED 
TIZA/B, 813, 931A and Crystals 


juantity 


Top prices. Any 


PLEASE ADD POSTAGE. ARTICLES UP TO I0/-, I/-. 


£1, 1/6. £2, 2/-. 
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For Quality Bargains Always 
-Best Buy at Britain’s 


ANOTHER 


OUTPUT METER 


SUPER SNIP! 


—.M.1. 


Just arrived this month a 
useful output meter. The instru- 
ment itself has a basic movement of 
1 mA and incorporates a full-wave 
instrument rectifier. There are 
two ranges 0-500 milliwatts and 
0-5 watts and also a decibel scale 
The input impedance is 5,000 ohms 
These are all BRAND NEW AND 
UNUSED in sealed individual 
Manufacturers cartons, complete 
with instructions and are offered 
at sbout a third of list price 
Only 35/- each plus 1/6 post 


very 


E.M.1, OUTPUT METER 
VALVE VOLTMETER NO. 2. This well known laboratory instrument 
operates direct from A.C. mains 200/250 volts 50 cps. and is housed in a 
grey metal case size |5in. x 7in. x Yin. high and incorporates a 34in. moving 
coil 200 microamp movement. There are 5 ranges ; 0-1.5, 0-5, 0-15, 0-50, 
and 0-150 volts A.C. and D.C. measurements may be made up to 300 volts 
pa ag og impedance and accuracy are of a very high order. A removable 
provided for measurements at high frequency. THESE INSTRU- 
MENTS ARE BRAND NEW, COMPLETE WITH ALL VALVES IN ORIGINAL 
bony =o CASES AND ARE TESTED PRIOR TO DESPATCH. PRICE £15 
= /6 aye For fuller details and illustration see previous issue 
multiplier '’ is still available and is supplied at no extra 
a, 


GRAYSHAW RESISTANCE CAPACITY BRIDGES. We have 
leasure in announcing that we have been appointed London stockists 
lor these fine instruments. We can thoroughly recommend these as being 
superlative value compar'ng well with far more expensive equipment. 
BATTERY SUPERHET. This 4 valve receiver is contained in a neat 
wooden case size |Ojin. x 7hin. x 74in. with built in Sin. speaker. Frequency 
coverage |.4 to 4 Mc/s (75 to 215 metres) very useful for trawler bands etc. 
Supplied ready working with self-contained battery and all valves . . . just 
connect aerial and earth and switch on. Price 79/6 plus 5/6 carriage. 
COMMUNICATIONS RECEIVERS. We have a limited quantity of 
Hallicrafter receivers in stock including the famous $X28 for callers only. 
The well-known RI155 receivers are stil! available including Model “'N " 
and those requiring details for the full range of receivers and power packs 
should send S.A.E. or send 1/3 for Circuit and full details. 
TYPE 12 TRANSMITTER. Mains operated transmitter covering 1.2 to 
17.5 Mc/s in four bands crystal or V.F.O. Size 24in. x 12hin. x I7hin. weight 
134 ibs. Complete with all valves, ready for operation. In first class con- 
dition and tested before despatch, with circuit and instructions ONLY 
€16/16/- plus |4/- carr. We have a few other types of transmitters at bargain 
prices for callers only. 
UNIVERSAL AVO METERS, MODEL 40. Once more we are able to 
offer a further supply of these—very little used, thoroughly checked and 
costed. First class multi-range test meter for ONLY €9/19/6. 


METER BARGAINS (all brand new and boxed). 

15 volt (50 cycle) Moving Iron 2}in. flush pni. mtg., 10/-. 
20 Volt Moving Coil, 2in. sq. pan!. meg " 
3,500 Voits Moving Coil, 34in. projection 
150 Milli-Amp. 2in. sq. panel meg., 7/6 
5 Milli-Amp. Moving Coil 2in. sq. pni. meg., 7/6. 
200 Milli-Amp. Moving Coil 24in. dia. flush pal. meg 
20 Amp. Moving Coil Bin. dia., 7/6. 
1 Milli-Amp. 2}in. barrel, flush pai. meg., 22/6. 
1 Milli-Amp. 2jin. barrel, desk cype in sluping front case, 25/-. 
100 Micro-Amps. 2tin. barrel, flush panel mtg. Scaled 0-1,500 in 15 

clear divisions. ONLY 42/6, 
500 Milli-Amp. Thermo-couple 2in. square panel mtg., 5/-. 
METER RECTIFIERS Salford instrument, full wave siridge type. Brand 
new | mA. at 11/6, and 5 mA. ac 8/6 


BLOCK CONDENSERS. 
sulating terminals. 

8 mF. 2,000 volt working size Sin. x 3}in. x 4hin. high at 12/6 each. 

4 mF. 2,000 volt working size 3hin. x 2hin. x 4hin. high at 7/6 each. 

4 mF, 1,250 volt working size 3gin. x 2hin. x 4h in. high at 5/6 each 

TRANSFORMER BARGAINS. Grand new transformers, ex-manu- 
facturer's surplus, drop through. Primary 200/250 voit, 50 cps. Secondary 
bh poy v. 70 mA., 6.3. 3 amps 4 v. 2 amps—can be used with 4 volt or 
6.3 voit rectifier, ‘Only 9/6 plus 1/6 post. A similar type transformer 
325-0-325 100 mA. 6.3 4 amps etc. can be supplied to callers only at 14 6. 
Filament transformers standard tapped rat two types, Type “A' 
12 voles 14 amps. 6.3 volts |, amps. Type “ 12 volts Ifamps., 4 volts 
i) amps. Either cype 7/6 each. 


CHARLES BRITAIN (Radio) Ltd. 


it UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2 TEM 0545 
One minute from Leicester Square station (up Cranbourn Street). 
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday.) Open all day Seturday 


Those are Nitrogol type with ceramic in- 
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1 KW TELEGRAPH TRANSMITTERS. Two HF 300’s out- 
put. Operation 3.5 mc. to 16 mc. 


BCé6I0 TRANSMITTERS with speech amplifier, 
unit, etc. Brand new 


RCA TRANSMITTERS. Type ET-43346. Complete with original 
speech amplifier, crystal multiplier and VFO units. Unused and re- 
conditioned. Can be supplied with very large quantity of spares. 


RCA TRANSMITTERS. Type ET-4332 modified by R.A-F. 
for use on crystal or master oscillator. Complete with speech 
amplifier 


MAGENTO 10 LINE U.C. TELEPHONE SWITCH- 
BOARDS (complete) 


SCRSI0’s, complete with Power Pack and telescopic aerial. 
SCRS36 (BC6I!) in excellent condition. 
A.R.88D's, A.R. 6BLF’s, A.R.77’s, $27’s, HRO, R.109 and others 


METAL RECTIFIERS, Type 18, D.C. output 10 amps at 22v 
input 220/250v., 50 c/s 


All above items in excellent working condition. 
Working demonstration upon request. 


SPARES 


printers type 7B 


TX VALVES 805, 807, 813, 861 
others. 


aerial tuning 


A large selection available for SCR399 (BC6I0), 
ET4336, SCR6!0, EE8 Telephones, and Tele- 


, 866A, IOOTH, 250TH, and many 


Large stock of Tx condensers, crystals and other components 


Alignment and repair of communication receivers and all other 
short-wave equipment undertaken. 


P.C.A. RADIO 


New Address, Offices and Works : 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Telephone : RI¢ 8006 


PROOPS of KINGSTON 
» PROOPS BROS LP 


The only “‘ walk-around "’ radio shop in Surrey 


A large and varied stock of 
Radio Valves, Components, Receivers, 
Transmitters, Test Equipment, etc., 
always available 


at competitive prices. 
PAY US A VISIT! 


PROOPS BROS. LTD. 
39, Cambridge Road, Kingston-on-Thames, 
Surrey Te!. : KINgston 4614 
CLOSED—! O'CLOCK WEDNESDAY. OPEN—ALL DAY SATURDAY 
Correspondence to: |17, Charlotte Street, London, W.! 
PPPP-D-DDP-PPP-D-D-P- POOL 
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PERSONAL SHOPPERS ALWAYS WELCOMED : CONSULT BARTON'S FIRST : PERSONAL SHOPPERS ALWAYS WELCOMED 


woo BAUBEDIS Geils manic 


TERMS OF BUSINESS: Cash wit 


“promer ossraren, 42° TOTTENHAM COURT ROAD,  [tct20ti ce! 


PROMPT DESPATCH 


GOODS OF QUALITY LONDON ~- W.1. ee ee 


Telephones : LANGHAM 1151/2 


EUILD YOUR OWN RADIO! rp Moy nt Bs 


; | . ie shone or Radio. Valve line-up is as follows: 6817 
We can supply all the parts (including valves, Sin. moving —— + Me 
coll speaker, cabinet, chassis and everything down to the ove, 5ZA. Negative feed-back. Tone control. Volt 
last nut and bolt) to enable YOU to build a professional adjustment panel incorporated. 4 watts output. 
looking radio. The chassisis punched and drilled ready to 4 ~ enya on A.C. Mains 200/250 volts 
mount the components. There is a choice of any of three he complete Kit, which includes every item down t 
attractive cabinete 12in. long, 5in. wide by Gin. high, as the last nut and bolt, drilied and punched chassis, and 
follows: eitherivory or brown bakelite, or wooden, finished be pte v “| “ bas. to-point wiring ciroult diagram, car 
in walnut. Complete and easy-to-follow point-to-point © supplied a 
and circuit wiring diagrams supplied AL COMPONENTS SUPPLIEED ARE 
NTEED FOR ONE YEAR 
MODEL ! T.R.F. east ne MODEL 2 SUPERHET RECEIVER 


ctifier T.R.F. receiver with a Thisis a powerful midget 4-valve plus meta! rectifier Super 
. ‘ 6K? (HF), 637 (Det.) and 6V6 ous Reeves eat vaiveline-up asfollows: 6K8, 6K7, 6Q7, 
The dia! is ttluminated and coverage is for the Short 
Output ‘ uninated and when assembled the | Wave bands between 16-50 metres, the Medinm Wave 
' ent attractive appearance Coverage bands between 190-540 metres, and the L« ng Wave bands 
between 1,000-2,000 metres. Operates on 200/250 volts 
A.C, Mains 


ng Wave Bands. Operates on 
t As Mains 
us 2/6 Packing Plus 2/6 Packing, 
r £5 - 10.0 Carriage and insur. £7 - 19 6 


riage nsur 
T.R.F. RECEIVER We can supply this Receiver ready built at 26/15/6, plus 3/6 
AL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR 
fully suggest to those interested in building this receiver that they ~’ for OUR Instruction Rookle 
an then judge for THEMSELVES how comprehensive this Bookleti 
< Parte List available separately at 1/-. This money will be refunded if circuit diagram ir 


respe 
natru 

n Booklet and pric 
s NEW witt a 


MANUFACTURER'S SURPLUS 
NEW! 


Pre OFFER! ACTUR 
HIGH QUALITY AC-DC AMPLIFIERS UNUSED -<: _ 


—a at fraction of the manufacturer’ s cost! Toe Outgns Gamatensey eunsibed ta tat ues wah ¢ tens 
, speaker of 3 obms impedance, and we would suggest that 

amazingly high standard of Z . the output of the completed amplifier justifies the use 

P one of the latest W.B. H.F. Speakers which can be supplic 
| output (approximately 3 watts , nat lows: 8in., 60/6 ; %in., 67/-; 10in., 73/6. All 
Mullard valves dhs hnpanbddoagee 

cult Diagram only, available separately at | 
» those who require this Amplifier ready-built we can 


made to an 


itest type muniature 


arate smooth H.T. supply is incorporated 


n R I + unit to be powered by the amplifier . 
RADIO CABINET 


Y) ! 
1 UCH42, 1 UAF42 and 2 ULAl in push-pull. A special feature 
“¥ ‘ supply it at 25/1/-, plus 3/6 pkg., carr., ine 


ir 
Two png AVAILABLE 

I 1 100-110 A.C.-D.C, 65 o : 
00-288 ALD. 69 6 SUPPLIED COMPLET! WITH 
rance on each model, 3/6* CIRCUIT DIAGRAM 


BRAND 


AUTO-TABLE GRAN | oy 


player housed in a 
red cabinet, solidly 
llaro 8-speed Auto 
purpose crystal plug-ir 
laying standard and LP 


) 4in 4in 
Supe highly polished walnut cabinet, strongly con 
truc ! rimner ' Height, 17bis Width, 17}in 


ivriage n 


cabinet 18in.  18in 


f 4 watts and is especially 
above unit 
-stage amplifi 
68L7, 6V6, 5Z4 
Voltage adjus 
st Gin. Elac closed field tvp £: - 15 . @ Plus 7/6 Corr. & ins. 
. 5 VALVE SUPERHET CHASSIS 


on A.C. mains 200/250 vol 


£21-10-0 


iage and insurance. 


THE UNITS CAN BE SUPPLIED SEPARATELY AS FOLLOWS — 
° 4-watt Amplifier plus 3/6 ie 
ether jacking syne}: [5.10.0 


‘ ac carriage 
arriage 
Oe. Oe ee ne ne tec 
carriage and insurance i7 6 Fitted with valve holders, aerial, earth and gram 
mn 3 waveband dial and drive assembly 


A LIMITED QUANTITY ONLY OF THESE UNITS IS AVAILABLE. U vision | ad dial , 
tuning enser, Chace imensione Shin. jong 


MAINS NOISE SUPPRESSOR KIT ELECTROLYTIC CONDENSERS > tages 
y designed chokes and 3 condensers BRAND NEW 29 @ Plus 16 Pkg., Corr, & ins 
t it all mains noise. Can be Aimfd. 500 volt Aluminium Height AS A SPECIAL OFFER WE CAN porres BOTH THE 
‘ ABOVE, IF PURCHASED TOGETHER, FOR 


ver or separately as desired Zhin fin. dia. Price 1 ach per doz 


liagram, 4/3, plus 1/- P.C 140/+ per gross. £5 ‘ 5 ‘ 0 Pius 7/6 Carr, & ins 
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Where loads, such as toxic chemicals or explosives, call 
for precision handling, or where the point of lift is 
masked from the operator, radio-controlled equipment 
is frequently used. Above is a varionic grid controlled 
rectifier cubicle and electric supply to the motors, driv- 
ing conveyors at Messrs. Tate and Lyle’s new bulk 
sugar handling plant, Plaistow Wharf Refinery. 


‘POST THIS FORM TODAY 


June, 1954 


MECHANICAL AIDS TO PRODUCTIVITY 


FOR EVERY INDUSTRY 


large-scale or small 


Production executives find MECHANICAL HANDLING an 
invaluable source of information on the use of mechanical 
systems. Articles and illustrations show in detail how indus- 
trial plants, and comparatively small industries, have used vari- 
ous applications of the latest mechanical handling methods to 
step up production and reduce human fatigue. 

MECHANICAL HANDLING is the only British journal 
devoted entirely to the subject of mechanical aids to product- 
ivity. It caters for every type of industry, describing methods 
which may well be applied to your business, resulting in an in- 
crease of output—without adding to working costs. 

Read MECHANICAL HANDLING every month and be 
fully informed. Post this coupon to obtain the current issue. 


cena eneeeeeeeenrens 
ww 


MECHANICAL HANDLING 


DORSET HOUSE STAMFORD STREET LONDON S.E.! 


Please enter my name as a subscriber for the next 12 Issues 
I enclose remittance value £1 15s. (U.S.A. $5.50, Canada $5.00 
Remittances from overseas should be made by money order or bank draft in 
sterling on London out of a registered account 


Nam 


Still Available— 


R. C. A. TRANSMITTERS 
ET. 4336 and ET. 4332. 


Complete with Speech Amplifiers 


Mi 11220. Wilcox Gay V.F.O. 
and Crystal Multiplifier and ail 
tubes. 


Normal frequency coverage of 
the ET.4336 is 2-20 Mc/s. A 
special modified version covering 
900 Kc/s—2,000 Kc/s is available. 


Hallicrafter BC.610 complete with Speech Amplifier, 
BC.6I4E, Aerial Tuning Unit BC.939A, all Tuning 
Units, Tubes and Coils. 

Large stocks of spares available for RCA, BC.610 
Transmitters. 


Receivers available. RCA AR88 LF and AR88 D, 
Hallicrafter SX.28, National H.R.O, 


McELROY-ADAMS MFG. GROUP LTD. 


Sole concessionaires U.K 
for Hallicrafter Communication Equipment: 


4, GREYHOUND ROAD, LONDON, W.6 
Cables ; Hallicraft, London Phone : Fulham 1138/9 


HAVE YOU A TYPE 18, 21 OR 22 TRANS./RECEIVER ? 
if so buy these brand-new and boxed ARPI2 Valves at 4 for £1, or 
$/6 each—while they last 

TYPE 6C OSCILLOSCOPE UNIT with VCR I3B8/ECR35 3) 
inch tube. Valves—2-EF50, 2-EB34. Conversion circuit to standard 
"scope supplied. Price 58/6. 

LABORATORY TEST EQUIPMENT. For aligning and checking 
Trans,/Receivers covering 150 to 234 Mc/s. comprising 

Type BC906. Frequency Dip Grid Meter. {45-235 Mc/s. 

Type 1-196-B. Signal Generator. 150-234 Mc/s 

Type BCI066-R. Radio Receiver. 150-234 Mc/s. Price €12 the 
set. Carriage extra. Just right for aligning and checking the new 
T.V. and F.M. bands. Also checks Aerial Resonance. 

VALVES. Lists supplied 

CYLDON 5 CHANNEL PRE-TUNER. Gives 26 D.B. gain 
Fit one of these to your T.V. for better pictures. |.F. Output 9.5-14 
Mc/s, 15.5-22 Mc/s. With valves. EF80, ECC8I, 52/6. Less valves, 15/-. 
NEW 0-100 MICRO-AMP. METERS. 4; inch. Round flush 
mounting. Made by Ernest Turners. €3/12/6. 

MAINS TRANSFORMERS. Input 200/240 v. Output 350-0-350 
of 250-0-250 volt 80 mA., and 4 and 6.3 v. 4a. and 4and 5v.2a 
Price 21/6. Input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 
1S, 18, 20, 24, 30 volts, 2 amp., 21/6. Output 17-11-5 volts 5 amp., 
22/6. Output 17-11-5 voles 1} amp., 16/6. 6.3 v. 2 a., B/-. All with 
one year's guarantee 

D.P.D.T. RELAYS. Operate at 200/300 voits D.C., 8/6. We can 
supply any type of voltage and contacts at varying prices 

NEW SELENIUM RECTIFIERS. F.W. 12/6 volc 3 amps., 14/6 ; 
4 amp., 22/6; 6 amp., 30/-; | amp., 8/6: 12 v. 100 mA., 3/-; 24 v 
2 amp., 30/-; H.W., 250 v. 100 mA., 9/-; 250 v. 275 mA., 17/6. 
GERMANIUM CRYSTAL DIODES, 3/9. 

M/C MICROPHONES with matched Trans., 15/6. 

PLS FILTER UNITS, 8/6. Same as FL8 but less switch 

TRII96 TRANSMITTER SECTION. New and complete but 
less valves. 4.6-6.8 Mc/s. Easily converted, 15/-. With valves, £2. 
L.R. ARMY HEADPHONES, 8/6. 

TIME DELAY RELAYS. We specialise in units giving varying 
time constants. Please send us your requirements or problems. 
FISHING ROD AERIALS. Set 3—12ft., 7/6 

RUBBER MOUNTING BASES, 3/6. 

PO. VEEDER COUNTERS 0-9999, 24/50 volts D.C., 15/6. 


All Carriage paid in the U.K. from Dept. W.W., 
The RADIO & ELECTRICAL MART 


2538 PORTOBELLO ROAD, LONDON, W.II. 
Phone : PARK 6026 
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Satched - grey or brown rexine, made 
specifically to take Truvogz or Wearite Tape 
Decks. Measures 22in, x 14in, x Ojin. deep 
(Completely portable, shows attractive 
peaker grille at end, and made to take up 
© Sin, Speaker, We guarantee satisfactior 
and will be pleased to refund cash if dis 
satisfied. Ample room for suitable amplifier 
Price 79/6, plus 2/6 packing and carriage 
N.B.—We can supply from stock the latest 
Truvoz and Wearite Tape Decks at 92 


guineas and @35 respectively Redux 
tion of 20/- on cabinet if purchased at the 
18, TOTTENHAM COURT ROAD, LONDON, W.1 si-(2eossscrsfisrioesc.: 


JUST ARRIVED |! Tape recorder cabinet as 
MUSeum 5929/0095. above but adapted to take the Elpico 
AC/O4 Mk. Ll amplider, This amplifier | 
Al! coods specially selected for quality and value, Prompt service—Money-back guarantee—It willpay you available from stock at 16 gus. complete 
to visit our new rebuilt shop premises. Situated 50 yds. only from Tottenham Court Road Tube! (Genuine sod bas been approved by Truvox Engineer 
i for use w « 
. nal THE B.C. GRAM REPLACEMENT CHASSIS KIT ‘ 79/6, nas 2/6 y I. -h 
- oO mee e very great demand for this type of receiver, we have produced this unit tape g . ERS 
” PORTABLE ALL-DRY For Long, Medium and Short Waves. Valveiine-up: 6K8 Fre jueney changer, 6K7 A aaa rE ~~~ range rain 
“ I.F. Amplifier, 6Q7, let Audio, Detectorand A.V.C., 6V6 Output, 6X5 Full-wave rectifier — WY 12 months 
, 2, Fo . 00 ) volts 4 watts + _ rw 
including ¢ ty, High sensitivity ) ae. rw. wide ee 
P Attractive illuminated : a. F.W. bridge type .. 
j dial, for horizontal! wily Es F.W. bridgetype .. 
s are Tuning i 6a. FW. bridge ~ 
: ¥ on Tone (variable 2. 10 a. FLW. brid, 
superhet . ‘ CHARGER TRANSFORM 
ong Wave ‘ soem 4 lithe ax dipped, 220/240 ¥ input, 6/12 v. 2a 
attractive - . , b wave 1 coll p t 11/9 only. Also 6/12 ¥, 4 4., at 176 
: , s. I transformers 12 v. 6 a., at 25) 
yuded Maine THE “ECONOMY FOUR” TRF. KIT 


three-valve 


bring bg ly descriy 


K assembly instructi« 
diagrame and itemised price 
The main items for this receiver can be supplied separately 
Drilled chassis,complete with valve-bolders, A/E pane!, P/U pane 
ready-assembled dial and drive at 39/6. 3 waveband coil pack 
80/6 tax paid. Pair of 465 Kes. LF. Transformers, 9/6 pair 
through Mains Transformer, 22/6. The total cost items 1 
is nearly £10, but we shall be pleased to supply j ape < 
to the last nutand bolt, at a speciali nclusive price « ) 6 packing and postage components 
A set of four small brown or cream engraved knobs to su ilable at 1/2 each knot down t« last n 0 ve 
ee te @ ew 4 This chassis is a professional job in every respect, and be seen and heard at our pe ag pA “an a . , ll has 
— Ww D CATHODE, nay TUBES. Guar- premises, This chassis can also be supplied, ready assemble ery limited quantities. drijied—Cabinet size 12in. long by Gin 
RS at £9/19/6, pius 5/- carriage and packing high by Sin. deep—Choice of ivory or brown 
Bakelite, or wooden, walnut finish cabinet 
METERS Complete instruction booklet with practica 
and theoretical diagrains. Kach component 
brand new and tested prior to packing 
Our price 25 - complete— Remember 
this set is being demonstrated at our shop 
premises! We proudly claim that our fully 
llustrated instruction booklet is the most 
yoprehensive available for this type of 
receiver—Booklet available at 1/6 post 
free —this is allowed if kit is purchased later 
ee ase, 2/6 packing and carriage for com 


be VOLT ROTARY CONVERTER, Input 
24 v. D.C, Output 200/250 v. A.C. 100 
watts, Complete in black steel box 14pin, x 
Ligin, x 8pin Weight approx. 30 ibe 
: ompletely emoothed snaeeperites Bodium 
amp transformer, Brand ne oe 
LiGHTWEIONT ORYSTAL HEAD ONES 
Brand new, by Rothermel. List price 7O/- 
-tt Limited supply 
Brand new, ex-ovt., 


r 
be supplied 
sired com 
are avail 
osteard 
if receiver 


F.S.D 
50 microamp 
250 microamp 


purposes 
are brand new it 
before despatch 
carriage for any 


| 
% 


633 


'*@@o' @oo' 


and com 


AuIBDse 


o 


hed Tur 
Switched 


ORO ee 


acocecasqacas 
O~21@~2-10~2-28 


_ 


supply of RF27 new 
lete, but tuning dial 


30/- each only. ALL 460 ma. 


500 mA . 
LATEST PLESSEY 3-SPEED AUTO- 500 mA. Qin, MC. 
CHANGER. We bave just purchased a 0.5 amp - Thermo 
ery limited qua y only of these i amp. . . shermo 
small A.C. Mixer changers. Require 3 emp. 

y Sin ve and 2)in, below motor & amp. 

ard ‘ with turnover 6 amp. 
20 amp. 
50-0-50 amp 
10 volt 
15 volt 
15-0-15 volt 


~ 


M 
M 
M. 
M 
M 
M. 
M 
M. 
M 
M. 
M 
M 
M 
M 
M. 
M 
M 


C 
c, 
C. 
Cc 


'*@@o' oeoos' 


7/6 per pair 
12/6 per pair. e can also supply very 
special brand new American ex-Govt. light- 
weight high resistance phones by Trimm 
at 15/- per pair 
TESTMETER—EX-ARMY. Direct readings 
16 v.and3yv. D.O. 6 mA. and 60 mA. DA 
150 volt current, 500 ohm and 5,000 ohm resistance 
300 voi ranges. Complete in bakelite case with web 
‘ vinkaton Fe /¢ plus 1/6 p. & p. 
R.P. = Round projection ' : ne VIBR. B Pack brand new, by Mallory 
F, 8q.= Plush Square ng 12 rr yo v. 40 mA. output, Com 
PR Flash Round plete with synchronous vibrator, 27/6. 
isa TRANSMITTER rane: Medium/bigh 
powered for ¢ w R/T. 3 ranges 
THE “SUPERIOR” FOUR 10-5.5 Me/s., 5 a3 } ‘Meje.. 600-200 Kice 
KIT Our new four-valve Absolutely complete; 4 valves, 2 meters 
A.C, mains hundreds of resistors, mye ete., in 
M. and Long wooden transit case. Price 99/6, plus 7/6 
: with our very carris and packing 
. ‘ - cesstu onomy Four’’ EX-ARMY 38 SET x WALKIE-TALKIE" 
ANOTHER BARGAIN IN RECORD ? red compoveote are TRANSMITTER/RECEIVER. Absolutely 
CHANGERS The very latest type 3-speed supp . ‘ complete station, junction box, headphones 
ixer changer (as illustrated) in cream or ‘ 807, 6XSGT and 6 sectional serial, throat mike, complete 
rown, witl rnover crysta] head. Motor P ’ “ ihhe« canvas bag. Range approx. 6 miles 
ar eagure y 12}in. x 10jin. Requires ’ quency 749 Mejs. New condition 
above board, and 3)in, below a unite have been age ng 
tely brat new in sealed cartons at 5 ° tapering o serviceable 10 
£10 10/- each, tax paid, plus 5/- packing Sioping trout. TELESOOPIC ‘ABRIAL MAST. 

i carriage ’ attractively Hnished in dinghy transmitter mast, Total length when 
COIL PACKS MANUFACTURERS’ ght walnut and peach. extended, 17ft. OCollapsesinte two sections 
SURPLUS. Few only, iron-cored, 7 wave Kach component brand new each appr 24in. Complete with dies and 

medium short waves), comprising and tested pricr to packing. lashings, lightweight duralamin construc 
s, trimmers, wave-change switch, et« mplete Instruction booklet tion, diameter at thickest point, ljin. approx 
plete with py of manufacturers th practical and theoretical tapering to fin New condition. $26 
re = 50/- only, tax paid. Com = diagrameis provided. Book- plus 2/- post and packing 
t available at 1/6, poset METER SPECIAL | We have a limited 
DE CA ‘LIGHT WEIGHT PICK-UP. Com . ee. Our price for complete quantity of aircraft electrical thermometers 
‘ hetandard crystalinsert 32 goats! if £696 Please Brand new, by Weston. Yin, moving coi 
are serts for either Standard or L add packing and carriage. meter flush square fitting. These meters 
21/- E { preferred, we can supply have «a luminous scale graduated 40-140 
SINGLE PLAYING UNIT, by very famou [a ‘sbinet Assembly only, com- degrees centigrade, but the full scale defiec 
s speed, complete with 4 rising Cabinet and back, tion is approximately 150 microamps 
heads for led chassis and bracket, Price ay only, plus l/- P. a P 

and Standard, £9 96 ! wavechange ewitch, dial, VALV e have a very comprebensive 
G : ©. RECORDING TAPE. to) pointer, drum pulleys, drive epindle, drive spring and knobs, at 45/-, plus 2/6 packing stock of aed purpose surplus vaives at 
tal spool, at bargain price ot 176 per and carriage competitive prices A stamp will bring 

: Vaive Price List. 


a Please add postage under £1. C.O.D, or Cash with order, C.O.D. charge extra—Open 9 a.m.—6 p.m., Monday to Friday. 
Sorry but we close at 1.0 p.m. on Saturday. * 


nly, tax paid 


ee - — 
SIPUSD~10~12 SOSIVLS 
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N.B.—Our Kite are even supplied with sufficte ler for the job 
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RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON, W. 1. (Coventry Street end) 
Phone No, GERrard 3977/8 Grams: “ Radiotrade” 


PAPER DIELECTRIC CAPACITORS IN MOULDED TUBES. 
1, 02, .03, .05, 2,500 v. D.C. 2 
01, 01, 02, 5,000 v. D.C 
xe 000 v. metal, one hole fixing 
CONDENSERS 
2 Mid, 150 v. Tubular Paper (aluminium tubes), 1/6 each 
8 Mid. 450 v. Electrolytic, 1/9 each on 
16 Mfd., 350 v., Electrolytic, 2/= each 
24 Mid,, 350 v., Electrolytic, 2/3 each 
32 Mid. 450 v. Electrolytic, 2/6 each 
8 x 16 Mid,, 350 v., 1/6 each 
16 x 8 Mfd. Metal Cans Electrolytic, 350 v., 1/6 each 
32 Mid. Metal Cans Electrolytic, 350 v., 1/6 each 
32 x 8 Mid. Metal Cans Electrolytic, 275 v., 1/9 each 
64 Mid. Mecal Can Electrolytic, 350 v., 2'6 each 
Condenser clips for above 
100 Mid. 50 v, Metal Cans, |)- each. 25 Mfd. 50 v. Tubular Cardboard 
50 Mid. i2 v., t/= each 
12 Mid. 50 v. "Tubular Paper (aluminium tubes), I- each : 
100 Mid. 6 v. Tubular Paper (aluminium cubes), 1I/- each : 106 
00005 Tubular Miniature, 4/- per doz. .02, 500 v., 4/- per doz., .001, 350 v 
4+ per doz. .05, 350 v.,4- per doz. .005, 200 v., 4/- per doz 
MIDGET MICA CONDENSERS: .009!, 0002, .0003, .0004, .0005 
200 Assorted Moulded Micas. Popular Values a0 0 
200 Assorted Silver Micas. Popular Values 4210 0 
200 Assorted Carbon Resistors: 4, 4 and | watt. Goodselection £1 10 0 
CARBON RESISTORS: { wate 2/16; | ware 3; | wate 4/-; 2 watt 6-; 
5 watt 9/- per doz 
HIGH CT ALITY ‘epee * eon | 
Tolerance: ALL CINCH 
+ watt ; ba: each COMPONENTS IN STOCK 
watt 9d. each 
watt leach PYE PLUGS AND 
8-40 MEG 2 wate 26 each SOCKETS . 

W/W AND VITREOUS RESISTORS. 5 watt, 1/6; 
10 watt, 2/6; {15 watt, 3-; 2030 watt, 3/6 each 
W/W VICONTROLS. COLVERN and B-NSF. 5K PRESET 
and other values, 2-3 watt, 2-each. 0K Isolated scans 


1/6 pair 


500 ohms, 1K, 20K, 25K, 50K, with spindle 
VICONTROLS WITH SWITCH: most values, B-NSF 
VICONTROLS: Less Switch, Preset and Spindle. MOST 

VALUES ae aodhne 
TWIN MIDGET GANGS, .0005, with crimmers, PERSPEX 

OVER wont 


4WAY PUSH BUTTON UNITS, 1/6 each 
PUSH BUTTON KNOBS 
TAG STRIPS: 3-way, 2/- doz; 4-way 2/6 doz.; 5-way, 3/- doz.; 
7-way 4/- doz.; 28-way 10/- doz 
ASSORTED PILOT LAMP HOLDERS 
FUSES Iiin. Most values from 750 mA. to 10 amp. 
POINTER KNOBS. Smal! black, wich line, din. hole 
STANDARD ROUND KNOBS: Small, tin. hole, 6/-; 
rge, tin, hole, 7/6; with spring clip, tin. hole 
cul ANDER PLUGS, Type MP2 Red, black, blue 
PHILIPS TRIMMER TOOLS, 1/- each 
BELLING & LEE. PM FUSE HOLDERS, Type 1356 
WEARITE COILS: Types PA4, PO4, PAS, POS, 1/3 each 
VALVE HOLDERS: Moulded. B9A, 76; BIG, 6/-; EFSO, 
6/-; ENGLISH OCTAL, 3- per doz. SCREEN CANS 
for B9A, B7G, 6)- doz.; PAX OLIN—B7G, MAZDA 4-pin UX 
BELLING & LEE. PLUGS AND SOCKETS. €Ex-Govt. 
BRAND NEW 5-pin, Chassis and Cable, 7-pin : 
BULGIN. P73, Plug and Socket, 2/9 each; P74, Plug and 
Socket, 2/6; P200, Plug and Socket, 2/-; Rotary Switches, 
$.255, 2/-; Dolly Switches, $.267, 2/-; Dolly Switches, $.259 
1/6; Seandard Switches, Ex-Gove., On-off ‘ 
POST OFFICE LAMP JACKS, No. !0, I/- each .... 
Lamp Covers for same 
LP. HOKES, 300 w., 60 m.A CHS iia 
a tie TRANSFORMERS. Multi Ratio, 5/-; Pentode 
or Power 
VALVE SCREEN CANS for Standard Valves, I/- each 
DRUM DRIVES, 4) in 1/- each 
WESTECTORS. WX6, WX12, Wi, W12, W4, I/- each . W=— doz. 
ARCOLECTRIC (Whicney Lamps), Red, green, clear, 6 each 15+ 
SIGNAL LAMP HOLDERS PM, complete with adjusting 
lamp holders, 1/9 each ; 18/- ., 
AiR SPACE TRIMMERS. Preset and spindle types, 5PL, 
1OPF, SPF, 20PF, 25PF, SOPF, 75PF, 15'-; \O0PF Preset, I/6each I15/- , 
JONES PLUG AND SOCKETS. 4-pin, 26; oom, 3-5 
8-pin, 36; 10-pin, 4/-; 12-pin . ble pair 
NUTS. 86A, 3-; 6BA, 2/6; 4BA, 3- . 4-gross 
SOLDER TAGS, i6 gross SHAKEPROOF WASHERS 2- 
WASHERS, 2, 4 and 6BA We 
SHAKEPROOF SOLDER TAGS, 4BA and 6BA, 2- *} 2BA... 2/3 ,. 
PAXOLIN SHEET, 36in. x 4hin. x yin 2/= each 


CASH WITH ORDER OR 6.0.D. ALL —, | aes wt 
ALL ORDERS FOR LESS THAN £2 ADD POSTA 


REDUCED PRICES FOR GROSS LOTS 


Trade Counter open 9.30 to 5.30 Mondays to Fridays. 
Callers Weicomed. 
WHOLESALE, MANUFACTURERS’ AND EXPORT 
ENQUIRIES INVITED. 


@@Sweevwe wv vveevwweevvwwevt 


46 each 


4/- ., 
10 6 doz 


June, 1954 


VALUE FOR MONEY OFFERS 


AIR MINISTRY COMMU- 
NICATION RECEIVER 
RIISSA. First class condition 
Frequency ranges—1!8.5-7.5 Mc/s, 
7.5-3 Mc/s, |,500-600 kc/s, 500-200 
ke/s, 200-75 kc/s. Complete with 

“9 valves and Magic Eye. 
Guaranteed absolutely perfect. 
Price £7/19/6, plus 10/-for packing 
and carriage 


de a POWER PACK AND OUTPUT STAGE complete with U50 and 
KT6! Valves (not surplus), Black crackle case 12 x 8 x Sin., 


built-in Sin. pm 
Speaker and phone jack 


200-250 v. A.C. All connections terminate in Jones 
plug which enables instant operation of receiver without any modifi- 
cations whatever. Matches in appearance with receiver, Made to 

Wireless World ”’ specifications. Built entirely from top grade new 
components, €7/10,- plus 3/6 carriage 


G.E.C. VHF RECEIVERS complete with 
10 valves. Ex-Govt, Used but guaranteed 
excellent condition. Valves ZA2’s, 954’s or 
EF50's in HF and Ise Det. stages. Det. 19 in 
local oscillator, KTW63's in three IF stages, 
D63 Det. and AVC, LF H63, Output KT63, 
Noise suppressor D063, Power requirements 
6 v. 3 a., 270 v. 80 mA., as used by various 
British Police forces. 78.5-82 Mc/s. Oscillator 
Crystal controlled (No crystal included). Grey 
enamel steel case with lid 10 x 8 x 7in 
Weight 22lbs. Note the amazingly low 
price, 29/6 plus 5/- carr. 


PROMPT DELIVERY AND SATISFACTION GUARANTEED 


H.P. RADIO SERVICES LTD. 
Britain's Leading Radio Mail Order House, 
55 COUNTY ROAD, WALTON, LIVERPOOL, 4 
Tel. : Aintree 1445 Established 1935 


SPECIAL OFFER—*AVO” MINORS, Universal AC/DC. 

Reconditioned and in perfect order, €5/15/-. 

“AVVO” MINORS, D.C. “E" Type, also reconditioned and 

perfect order £3/5)-. 

ADVANCE SIGNAL GENERATOR. Type E.!. £21. 

FURZEHILL OSCILLOSCOPE. Type H.L. £28. 

MEGGER SAFETY OHMMETERS. Perfect. £4/10/-. 

H.R.O. SENIOR RECEIVERS. Wich A.C. P.P., 5 coils, €33/10)- 

D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from 30 Mc's. 

to 50 Ke/s., €£26/10/- each 

HAMMERLUND 86C779B. Mint condition, rack mtg., £39 

HALLICRAFTERS $X28, $27, S4!, $38, etc Perfect cond 

ARS8SLF, ARSED, CRIO0, from stock. RIISS RECEIVERS, new 

A.C /D.C. MOTORS, suitable for sewing machines, 47/6 each. 

A.C./D.C. 12 v.15 v. MOTORS, long spindle for models, 15/- each 

20 WATT P.A. RACK MOUNTING AMPLIFIERS, complete 

with power pack, 200/250 v. A.C., less valves, £6/10'. Valves— 

2 type PX25, | MH4 and | MU/I4, €2/15)- per set. 

NEW M/C MICROPHONES, hand type, with 12 yds. heavy 

duty screened cable, £3/15/- each. 

B.C.221 FREQUENCY METER, from stock. 

Aimerican equipment available 

TEST EQUIPMENT. We hold a comprehensive stock. Multi- 

range meters at |,000 and 20,000 o.p.v., valve testers, signal genes 

UNISELECTORS. 4-bank, double wiper, 24)- each. 

10,000.) POTENTIOMETERS, large size, by Colvern, enclosed 

B/6 cach. 100k, Sw, 9/6 each 

MAINS TRANSFORMER. 350-0-350 v. Ellison at 120 mA. 

6.3 v. os C.T. 5 v. 3a., 37/6. Full range of all cypes of Ellison products 

in stoc 

EVERSHED BRIDGE MEGGERS, 250 v. Special price, €17/10)- 

each. 1,000 v. Meggers in stock 

COSSOR DOUBLE BEAM OSCILLOSCOPE, perfect, £33. 

EDDYSTONE 640 RECEIVER. Perfect, at £22. 

6 VOLT (3 at 2 v.) BOXED ACCUMULATORS, I8)-. 

-| uP350 v. METAL CASED TUBULARS, U.S.A., at 4/6 doz 

(minimum 2 doz.) 

H.R.O. COILS. .46-.96 Mc's., etc., at £2/5/- per coil. 

rg STOCKS OF MOTORS. A.C./D.C. and AC., I/16, 

1/12, 4, + hep. 

Your post enquires welcomed. S.A.E. for reply, please. Orders, 

C.W.O. or Pro-forma invoice, no C.O.D. Prices quoted do not 
include carriage and packing. 

All types of equipment purchased. Top prices paid. 


SERVICE RADIO SPARES 
4, LISLE STREET, LONDON, W.C.2 
Telephone : @ERrard 1734. 


Many items of 
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MAINS TRANSFORMERS aL L ee oe chassis 
ne 
ae | a all 
a . TELEVISION COMPONENTS |  380-0-280 75 ma. 6.3 
t 2 amp., 29/6 ee ree 
Drop thee’ 350-0-35 2 2a, © Terms of Business : Cash with order. Despatch of goods within 3 days from 850-0-850 70 mA. dv. 5 a., 4¥, 258 
receipt of order. Where post and packing oon is not stated please add ©.T., 18/6. P. & P. on the above 
Drop thro’ 0 mA., 6 1/6 up to 10/-, 2/- up to £1, and 2/6 up to £2. All enquiries, S.A.E., transformers, 2/-. 
1o-otaky ' ‘ lists 5d. each. 500-0-600 195 mA. 6.4 
280-0-280, dr thr 6.3 ¥.C.T. 24., 5 ¥ 
6 SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS 300-0-500 125 mA. 4 
DECLARATION (|S APPLICABLE. C.T. 4, 4 r 
$00-0-600 250 ma. 
23 HIGH STREET (Uxbridge Road) paige secre 
Drop thro’ 280 . y ,6F x » & P. on the above transformers, 9 
we ACTON, W.3 Telephone : ACOrn 5901. ates end ERS. tnt ORVA 
Drop thro sal : Hours of Bussiness : vaitein it ond width central. Mousted 
! Saturday 9—S p.m. Wednesday 9—! p.m. Other days ?— 4.30 p.m. on small ali-chassis Overall size 


Drop thro 4 ¢ 4} x lgin., RY5S1 rec. winding, 27/6 
116 Sean Coils, low line low impedance 


Auto Trans t 200/254 Used 1!2in. C.R. Tube, aluminised, E.H.T. maximum 10 Kv., heaters frame, Comgune with tnsas 


rmer, to tch above 
2-volt, with heater cathode short, guaranteed for 3} months. Com- P a P we — = 
plete with rubber mask, Elac P.M. focus unit, scan coils, low line, low 


frame and frarne o.p. trans. £5/10)-, P. & P. 7/6. ai bore mo ? a 


a eae HIGH- IMPEDANCE PLASTIC RECORDING TAPE, by famous manufacturer, 600% Mazda and loctal, 
" 6/- ; 2) amps., §/- luminiam epost, @/= 200{t. on aluminium spool, 17/6, post paid B7G, BSA and BOA, 7d. each 
- r. v o . : ; . ‘ moulded with — ean, 1/6 each 
ehinet, rot rn) ntrasting CABINET, « strated, 114 x 64 = Spin., ir 
164in. long, Lipir walnut or ream, complete with TRI rT 
Complete with chassis, 2 waveband scale, station names 4mfd..2 
. nium in gold new waveband, backplate, drum pointer 40 mtd... 450 wkg 
ker baffle, 15/-, spring, Seive spindle 3 knobs and back 16 x 8 mfd., 500 whe 
a 16 * 16 mfd., 500 wk 
it ABOVE, with superhet chassis, 23/6 16 = 16 mfd., 450 we 
3/6 ) x 32 mfd., 350 wkg 


‘oeouooeow* * 


mplete with new Sin. speaker 
*. trans P 

with superhet chassis 

Used metal rectifier 


—S SOF LW er 


a 


A ; 50 mfd 
gang with tr ners : é 16 mfd . wire ends 
colle, Bi-; aolete « io 5 mfd., 500 v. wkg., wire ends 

3 v/h and circuit, 6/6 ; heater trans : 8 mfd., 350 v. wkg., tag ends 
volume ntr with awitch 50 mfd., 25 v. whe., wire ends 
hange switch, Q/-; 3232 mfd., @/-; bias condenser, 1/- r tor kit, Q/- ; ’ plise 100 mfd., 350 wk 
Truvor BX11 no. P s apeec kit, 4- 100 + 200 mfd., 350 wkg 
45 Pat r M. & L.. Superhet Coils with circuit, 6/6 ; iron-cored 465 1,F.« 7/@; mi ng, 5/6 ; »yhume 16 + 16 mfd., 350 wkg 
ontro! with switch, @/-; wave-change switch, 2/6; heater trans. 7 6: : rsolete 0 mfd., 180 whkg. 
6iin. M.E. Speaker, } n ex-Govt, valves, metal rectifier and Xtal diode with cireuit, 14/6 tf : 16 j 65 mid., 220 whkg. 
15/- infd., 3/3 ; condenser kit (17), 7/6 ; resistor kit (14), 3/6. Smftd., 150 whg. 
60 + 100 mfd., 280 w 
R. & A r Vv Eneraised tia Speaker, FULLY SHROUDED MAINS wt aune, input 110/250, se 0-350 1 1 } 0 mtd, 12 wkg ks 
ires a mini 7amp., 5 v. 3 amp., 35/-. P, 3/- 2+ 32 mfd., min., 275 wkg 
gise, maximur FULLY SHROUDED ny 15 Sheer 180 mills., 15/-. P , 0 mfd., 50 wke 


t 250 mA.. 8/6. P. & P. 2 FULLY SHROUDED CHOKE, 5 Henry 120 mills. 2/6. P. & P. 2 Miniature wire ends moulded 
100 pf., 500 pf.,and .001 ea 


© *@22@080' ocaw' 


— 
2s eee 


a 


Extension Speaker Cabinet, \' ntrast 
walnut vene« size 15x 10}in Combined 12in. mask and escutcheon 
take 6} or Sin. speaker, 17/6 USED C.R. TUBES. Heatercathode short, 9in., 45/- ; \.. 75/-. Ton burn, 9in., B/- in lightly tinted Perspex. New aspect 

12in., 55/-. P. & P. on each 7/6 . edged in brown. ite on front 

Completely built Fees ary Mains Unit cabinet, 17/6. 

. r 2 


Frame © Osetilator Blocking Trans., 4/6 
Tube M 


Bracket, size 94 x 4f\: 
i2in, tabe clamps, 2/-. 


COMPLETELY BUILT SIGNAL GENERATOR vera Choke, 2 henry 150 mA 
3 


; 260 mA., 10 henry, 10/6 
Volume Controls ng spir ~Y less Coverage 120 Ke Ss. » henry 260 mA., 60 ohms, 8/6. 
- K, 500K, 1 mog., B/G cact 300 P.M. Foous Unit for any 9 or 12iy 
. 320 Ke S., Ke S.- tube except Mazda i%in., with Vernier 
\ mets, 9 pindle and 900 Kc/s., 900 Kc/s.- adjustment, 15/-. 
ol 8 Long spindle an ; 
tch, #, 4, Land 2 meg., 4/~ each 2.75 Mc/s., 2.75 Mc/s.- | P.M. Poous Unit for Mazda, 12in., wit 


: 


K and ‘ each and 1 meg . vernier adjustment, 17/6. 
cant Oe ee teh, eee 8.5 Mc/s., 8.5 Mcjs.- does eae tts Tenet hoes 
cn Pal a . ’ 25 Mc/s., 17 Me/s.- sdj., state tube, 25/- ' 
Trimmers, t 10-110, 10-25) ‘ 50 Mc S., 25.5 Mc's.- Energised Focus Coil, iow resistan 
4 t..1 * a" 75 Mc's. Metal case mounting bracket, 17/6. 
Twin-gang .0005 Tuning Condenser, 10 x 62 x 4tin. Size of lon Traps for Mullard or English Klectri 
s th t ere, 7/6 , 4 tubes, 5/-, post pal 
) scale 64in. x 3{in., . 
Line Cord, p., 60 ohms . — valves and rectifier bead Ke. LF.s, sive &% «10m. Q.11 
= t, U3 ‘ * % . moved from Americana equipment 
A.C. mains 230 250 Vv 5 per pair. Standard 465 Ke. tron 
Twin-Gang .0006 . , ored LFa«, 41) lbin per pr 
tin., 6/6 Internal modulation . Weasite standard iren-cored 
« s, x xifin., per pr 
s-gang 0005, with feet size 4 x 3x 1fin 400 c.p.s. to a depth of 30 per cent., modulated or un- nee ee eee 
716 modulated. R.F. output continuously variable 100 lron-cored 465 Ke. Whistle Filer, 2/6 
T.V. Coils, moulded former, iron-cored millivolts. C.W. and mod. switch, variable A.F. OUTPUT TRANSFORMERS. 
; ; output and moving coil output meter. Black crackle type 6,000 ohms imp.» 4/9 j 2-1 with 
16 finished case and white panel, £4/19/6. Or 34- deposit tare a2, BB. Mentitetio 3.000 


& P. 3d. ea 


> 


Veet Meta! Rectifier 150 mA and 3 monthly payments of 25)-. P. & P. 4'- extra. vac aad Lhe s0-wate pur 


speech coil, 6/6. 


Meta! Rectifier A 0 mA., 12/6. 
Meta! Rectifier v.45 mA. 6/- CONSTRUCTOR’S PARCEL No. 1 Nag me — WIRE 
J comprising chassis 12) x 8 x 2in., jn id 
PERSONAL SHOPPERS ONLY. in cad. plated 18 gauge, v/h., LF. . : STANDARD WAYS-CNANES 
Enlarg 17/6 ; 12in. 27/6 trans., cut-outs, back- L —_ SWITCHES, 4-pole 3-way, 1/9 ; 6 P 
plate, 2 supporting brackets, , - ja r “way, 1/9 ; 3-pole 3-w ay, 18; 
3 waveband scales, new wave- z zs” —— = away. 3/6 sj massetenntens, tokeontesic 
length station names. Size of 5 _ S-pole 4-way, 4-pole S-way and 4-po 
hite R ser ¢ scale 11) = 4fin., drive spindle = z 3 - | way, 2/Geach. P. & P. 34 
Meeks. cam Rubber iain, drum, 2 pulleys, pointer, 2 bulb ‘ ( ; . y, 2/6 
awh F 15 - . 5 paxolin international - ; 465 KC. MIDGET LPs Q.120 wine 
; valve holders, 4 knobs #4 - isin. long, lin. wide, fin. deep by ver 
T.V. Width Controls, 3/6 and pair of 465 IPs, 16/6. P , amons manifacturer Pre-aligne 
- 4 adjustable iron-dust cores, per pair 
TV. Sub Assembly nevis, 124m. * AS ABOVE, but complete with | P 12/6. 
with frame «e., 12 mid 16 i —, ~ =e. and ; ? . 
heen : “ semi-shrouded drop aro ains i) amp., 469 ohm 
Mm ~ 15/- senses 0-250 60 mA., 6 v. 3 amp. Pri. tapped ooh and 410, 1/6; 0.2 am 
7 200-250, and twin-gang, 31/6. co 17 ohma, tapped at 100 oh vitreous 
Amplifier Case, ' b e covered P. & P. 3/- a : 0.3 amps., 960 ohms, tapped 700 
arryis hrome ) nee » 25, 2/6; 0.2 amp., 1,000 a 
CONSTRUCTOR’S PARCEL. Ax No.1, plus 16 16 mfd. 300 wkg., semi-shrouded drop-thro treous, tappe : Vitreous, 0.3 
u)-0-250 60 mA., 6.3 v. 3 a.,5 ¥. 2 a., twin gang, and 6 L. M.S. euperhet coils complete witt amp. 700, ta 60, 600, 3/6 
trimmers and tracking condensers with circuit. @2/5/-, pilus 31.6 post and pkg P.& P. one ’ 


jermanium Orystal Diode, 1/6, post 


Television 
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VALVE TESTER TYPE 4. 200-230 v. A.C. Input. Ex-Govt. in good 
condition with descriptive book containing circuit diagram of instru- 
ment and how to test valves from |.4 v. to 40 v. With vaive-holders 
for Brit., 4, 5, 7 pin and Octal U.S., 5 and 7 pin. 1/Octal, side contact, 
large Brit., 4 pin 9 pin, Acorn and diode. Housed in substantial wooden 
case. Price £7/19/6, carriage 10 

WESTON ALL-PURPOSE AC DC TEST METER MODEL 
6.665. New and unused, complete with leads and batteries, £8 each, 


pew 2 p. 6. Also 

w ston BATTERY OSCILLATOR MODEL E.692, TYPE 2. 
Also new and unused. Coverage, 100 kc/s-26 mc/s. Audio output 
approx, 400 c/s. Available at the ridiculously low price of only £5/19/6, 
p.p. 4/6. (Oscillator complete with instruction booklet.) 

4lin. EXPONENTIAL HORNS. Iiin. fitting. These horns 
havea 28in. square flare, weigh approx. 25 |bs., and measure 44in. from 
top to bottom. £2/19/6, carriage 7 6 

VITAVOX PRESSURE UNITS. Heavy Duty P.M. 20 watts. To 
fit the above horns. Brand new. £4/9/6, carriage 5/- 

AMPLIFIERS BY SAVAGE & PARSONS. Output 50 watts 
With 4-KT66's in parallel push-pull. Standard 200-250 v. mains input 
A.C. Output impedance 600 ohms line. High imp., Gram. and micro- 
phoneinput. Bass boost control fitted. This excellent quality amplifier 
is housed in a strong metal case and is ready for use. Our price £25, 
carriage £2 

VARIABLE VOLTAGE REGULATOR TRANSFORMERS. 
Input 230 v. A.C. at 2! amps, output 57.5 in 16 equal steps to 230 v 
at 21 amps. Ex-Govt. in perfect condition €15, carr. 10/-, 

ROTARY CONVERTERS. 230 v. D.C. to 230 v. AC. at 110 watts 
Complete with voltage controlling sliding resistor. €7/10)-, carr. 10 - 
ROTARY CONVERTERS. /2 v. D.C. input. 230 v output at 100 
watts. Brand new. £€4/17/6, carriage 5 Ditto, 24 v., same price 
R.11SS RECEIVERS. individually tested and despatched in good 
working order. Cases slightly soiled. £8 19/6, carriage 10)-. 

vo at eres H.P. MOTORS. 400-440 v. 3 phase. Standard 
shaft. p.m. Brand new in original cartons, €3/10/-, carr. 5/- 
sLecthic Light pote pnw METERS. 200-250 v. A.C. at 10 amps 
Bakelite case, in very good condition. 15/-, p.p. 2/6 

1 pe agg —— ett. RELAYS. Twin |,000 ohm coils, as new, 


1S/- each 
TRANSFORMERS. £.H.T. Prim. 210-230 v ¢., 2,000-2,100 v.- 
Input volts, 0-10, 20, 30, 50, 100, 150, 200 and 


2,200 v. at 450 mia. £3, carriage 5 

TRANSFORMERS. 

240 v. Output 2,000-0-2,000 v. at 450 m/a. €5/10/-, carriage 10/- 

TRANSFORMERS. Heavy duty, suitable for welding, 230 v. Prim 

50 cycles. L.T. Variable, 1/4 v.-134 v. 60-70 amps., €3/1 i6, carriage5 - 

TRANSFORMERS. |2 v. Car Radio, ex-Philco, 300 v. H.T. 90 ma 

Brand new and unused, only 12/6, p.p. 2/- 

TRANSFORMERS. Auto; |10 or 230 v. in or out, for stepping 

up or down, 750 watts. Switched and fused. By B.T.H. £€4/15)/-, 

carriage 5 - 

CHROMIUM PLATED EXTENDABLE AERIALS. Min. length 

12in., Max. length 60in. 8/6, p.p. 9d 

METERS. 

0-1 mi/a., 2sin. F/Mounting, new and boxed 21 

0-1 ma, 2in. R.F. Round 5 

0-30 mija., 2hin. F/Mounting 12 
7 
2 


vuvvVve 


9, 
6, 
6, 
6 


0-30 m/a., Zin. Round, new and boxed 

0-200 m/a., 2hin. F/Mounting ! 

0-10 amps., D.C., 34in. F/Mounting i5-, 

G.E.C. éin. TABLE FANS. |2v.0.C. Brand new, 326, post pa d 

6 WAY SCREENED FLEXIBLE COLOUR CODED CABLE. 

P.V.C. covered, 15/- per 12 yds., post 1/6 

613 CERAMIC VALVE HOLDERS. Brand new, 96, p.p. 6d. 

BATTERIES H.T. AND L.T. Heavy duty layer type. 150 v. tapped 

at 87 v. H.T. L.T. 44 ¥. Perfect condition. Size Spin. x 4hin, x 44in, 

46 each, p.p. 2/- on fey battery. Also 90 v./Iiv. Ditto, as previously 

advertised, 4 6, 1/8 each 

HALF MILE &F TWIN DON “8” TELEPHONE WIRE. 

On Wooden drums, brand new, £2/12/6 per drum, 8/6 carriage. 

AMERICAN DYNAMOTOR TYPE PE.IO3A. Heavy Duty 
wer supply. input 6 v. at 2! amps. or 12 v. at I! amps. Output 

v. at .160 amps. Rating continuous. Made by Crosley Corp 

Ohio. New and unused, complete with connection cable and mounting 

rack, Price quoted against enquiries 

PAINTON PLUGS AND SOCKETS (MIN. JONES TYPE). 

Brand new 

CABLE ENTRY PLUGS CABLE ENTRY SOCKETS 


each 


vrvury 


2 pin 

4 pin 26 
12 pin 36 
18 pin 46 
24 pin 10 
33 pin is 


PLUGS 
12 way 
18 way 
33 way 


8 way 
12 way 
18 way 
33 way 


SOCKETS 
4 way 

12 way 

18 way 


33 way 
€.H.T. OSCILLATOR con. My F. TYPE E. 6-9 kv. 
complete with diagram. 20)- 9d 

* SOLON” INSTRUMENT MODEL ELECTRIC SOLDERING 
IRON. Weight 34 ozs., length Yin. Suitable for 200/240 v. 25 watts, 
198 

PH TO. ‘ELecTaic MULTIPLIER CELLS. 
£2/10)-. p.P. *. 

MANY Oreen LINES IN STOCK: YOUR ENQUIRY 
INVITED : QUOTATIONS GLADLY GIVEN BY RETURN. 


15 LITTLE NEWPORT ST., LONDON, W.C.2 


GERrard 6794/1453 


o- 
Brand new, 


TYPE 931A. 


UNIVERSAL ELECTRONICS 


ANNUAL HOLIDAY 
Please note that all correspondence arriving on JUNE 
lith to JUNE 26th inclusive will be dealt with upon our 
re-opening on June 28th, 1954. 
London’s finest selection of real quality equipment, at reasonable prices 

Test Equipment 
AVO model 7, as new, £15. AVO model D, £12. AVO-Minor, £6/10/- 
AVO Wide range sig. gen., £20, previous model, £9/10/-, AVO 
Valve tester roller panel, £11. AVO Vaive characteristic meter, as new. 
£45. COSSOR Double Beam Scopes, from £35 Model. WESTERN 
Industrial test set, 20,000PV, £20. MARCONI type 887 valve voit- 
meter, £25. MARCONI type TFI44G, TR390. TRIS7. Signal 
generators TF340 output meters Type 887 valve vo'tmeters 
MARCONI Audio Oscillator and other items of Marconi equipment 
EVERSHED Bridge Meggers 500 v.-250 v. Evershed Wee Meggers, £14. 
PHILIPS audio oscillator, £35. SIMMONDS Q meter, £85. 

Receivers 
HALLICRAFTERS S$X28 in excellent condition, £50. SX24 550 Ke/s- 
42 Mes, £30. S20R, £28. $20, £25. $38 ACDC 110-250, £25. S29 Bart 
mains, £25. RCA AR77/ 550 Kc/s-30 Mc/s, £30, HRO Junior and Senior 
receivers complete with coils, from, £30. HALLICRAFTERS marine 
HTI! transmitters receivers, £50. NATIONAL NC1I00, £40. HAM- 
MARLUND HQ!20X, £40. 

MANUALS for RCA, ARS8D-LF National HRO, S20R, CRIOO, 
$X28, AR77/ HQ!20, 82 TXRX photostats, 27/6 per copy. 

Audio Equipment 
TAPE recorders. GRU NDIG type 700L as new, £60. BAIRD mark | 
as new, £40. SIMON SOUND mark 2, £40. SOUNDMIRROR 
portable, 445. MAGNEGRAPH portable, as new, £35. U.S.A. 
Webcor latest, 53 model, £75. 

WANTED URGENTLY At your price. 
Frequency Meters BC22!. TS i74/U TSI75/U, TS3, TS13, TS35, TS45 
RCA ARBSD-LF SX28. S27’s S27CA. Spectrum Analysers. Type TS/48 
TSX-4SE. Klystrons type 723/AB. CVI29, 2K39, 2K33, 707A, 707B 
any U.S.A. or British VHF or microwave gear, receivers, 1359 P58 
1294 etc. 

Shop hours; 9.30 to 6. Thursday to | p.m. 
Phone GERrard 8410 (Day), MEAdway 3145 (Night 
OUR ONLY ADDRESS DEPT. W. 


27 EioLlLE STREET, 
LEICESTER SQUARE 


LONDON WC2 


SPECIAL ITEM THIS MONTH: 


HAND 
GENERATORS 


(PLESSEY TYPE ‘C’) 


Iso suppliers of 
UNISELECTORS. — etc 


KEYSWITCH CO. 


P.O. TYPE RELAYS TO YOUR 
SPECIFICATION 


SWITCHBOARD EQUIPMENT 


SEND ALL YOUR ENQUIRIES TO 
191 KENSAL ROAD, LONDON, W.10 
LAD. 0665 


WHOLESALE 


L. WILKINSON = ano exeont 
19, LANSDOWNE ROAD, CROYDON 


Phone : CRO 0839 *“ WILCO "" CROYDON 


RELAYS—P.O. TYPE 3,000 


BUILT TO YOUR SPECIFICATION—EARLY DELIVERY 
QUOTATION BY RETURN—PLEASE STATE RESISTANCE 
OF COIL REQUIRED AND CONTACT BUILD UP. 

RACKS. Standard 6ft. P.O. type for 19in. panels, steel channel sides 
correctly drilled, heavy angle base 

VOLTAGE REGULATORS. Input 230 volt A.C. 2! amps., output 
57.5 to 228 volts in 16 steps. With current limiting Reactor. £10. 
VARIAC TRANSFORMERS. Type 80 CO. Input 200/240 v. Output 
220 v. 7.5 amps. £6/10/- each 

HIGH STABILITY RESISTORS. /|",, 2%, 5 
vitreous available ex-stock. Best makes, low prices 


For other items available see the advert. of our associated 
company WILCO ELECTRONICS. 


Telegrams 


and wire wound 


JUNE, 1954 


IRON LEADS suitable for ali modern 
types of i. irons standard length, 


CHARGER. 12 and ¢ 
te with f 
ewitch fr 


CONDENSERS STANDARD CAN 
. ALL BY WELL-KNOWN 
8 


', 8/9 each 
MIDGET CAN CONDENSERS. 
8 mid v., 3/@ each, 2 


0x20 mid 
16 mid 


CARDBOARD COVERED WIRE 
ENDED CONDENSERS 
I UP 


1 
8x65 mfd., 


ELECTRON TRANSFORMERS. 
Type LV9 
Kat l 


nput and 
table for use 
In medium 
Input 0-220-240 
st 2 Output 
volts. Price 


watt output 
tapped for 
Second 


each 


MOULDED BAKELITE H.V. 
CONDENSERS 
1 mid. 1,000 volts, 1/-eact 01 mfd 
kV, 1/6 eact i mfd. 4kV, 1/- 
t , kV, 3/6 each 


HEADPHONES 
Type CLR Low resistance 120Q, 


7/6 pa 

Type CHR Higt tance 4,000Q 
1l/- pair 

Type DHR, « 

Headbands 

aaeeeeeee 


13/6 pa 
Ane ANTICER CONTROLS, 
r t table for train 
s, 4/9 ea. 


TERMINAL BLOCK, 20-way, 1/6 ea 


TERMS: Cash with order or 
C.0.D. Postage and Packing 
charges extra, as follows : Orders 
ee 10/- add 9d.; 20/- add 

; 40/- add 1/6; £5 add 2/- 
ath otherwise stated, Mini- 
mum C.0.D. fee and postage 2/3. 


MAIL ORDER ONLY 


ALPHA RADIO SUPPLY CO. 


5/6 VINCES 


210-230-250 v. 
250-0-250 v. 80 mA 

, 5 v. 2 ampes., with 
taps at 4 v. _ filament winding 
Price 17/6 ea 
MT2 —_ 0-210-230-250  v 
Secondary 250-0-250 v. 80 mA 
6.3 v. 4amps..5 v. 2 amps. Both 
filament windings tapped 4 vy 
Price, 17/6 each 
MT3. 30 volt 2 amp. tappings a« 
follows: 3, 4,5,6,8, 9, 10, 12, 15, 18 
20,24¥ A. 6 each. 

UME CONTROLS 
wIREWoUND CONTROLS 

2, WO, 5 5KQ, 

LOK QD Double, 02K Q,2KQ, 
BOK Q. All 2/4 each 
COLVERN CLR901, 1,0000, 1/Q each 
COLVERN SLIDER TYPE CLR801, 
‘KQ and 5KQ Double Unit, 1/9 
each; 2KQ, 200, 1/3 each 
CONTROLS WITH DOUBLE-POLE 
SWITCH 
2KOQ, 2 Meeg, 
Log, + MeeQ, 1 Mega, 
2KQ All 4/9 each. 
EX-GOVT. CONTROLS, ALL CAR- 
BON TRACK 


000, 


10KQ 
50KQ 


tMegQ, 1 MegQ 


sOKQ, 


6000, 1,500Q Double type 
2K 0, OKQ, 1OKQ, WKO, WKo 
5OKQ, 200KQ, 100KQ, t Mega 
} MegQ, 1 MegQ, 2 MegQ, 25KQ 
Doubletype, 50K Q Double type. Al! 
1/2 each 

VOLUME CONTROLS SINGLE-POLE. 
SWITCH 

00, Wirewound, 2/10 each 

5KQ, KO, WOKO, ¢ Meso 
+ MegQ Log, § Mego, 1 Mego 
1 MegQ Log, 2 MegQ. All 3/9 each, 
STANDARD CONTROLS (LESS 
SWwiTc 

oKQ, All 2/6 


each 


Special Purpose 
VALVES 


vulil 


4 Mego, 1 Mego 


— Sa 
feet eet £ § OO’ SOS’ SOOOOQGQ 


Te) eS’ e' aoac 


YAXLEY SWITCHES 
2 bank (1 bank 3P 
IP, 3-way) 1/6 ea 
1 bank 2 pole 5 way, 1/6 ea 
1 bank 4 pole 1 way, 1/6 ea. 
2 bank 4 pole 3 way, 1/6 ea 
1 bank switches 2 pole 2 way and 

pole 1 way plus mains one pole 
on/off switch, 1/6 ea. 
2 bank 2 pole 7 way, 1/6 ea 
1 bank 3 pole 4 way, 1/6 ea 
1 bank switching 2 pole 2 way and 
1 pole 1 way. This switch has 
Shin. locating spindle and would be 
suitable for adding extra wafers 
1/6 each. 
3 bank 3 pole 3 way, 1/6 ea. 
i pole 8 way, 1/9. 

2 pole 4 way, 1/6. 
2 pole 2 way, 1 
1 bank 4 pole 3 way, 1/6. 
SLEEVING. 4 
44. yd 
CONCORDIA er ¥ Amc, 
Bakel.te case v. amp., with 
taps at 3 v. and 5 v., pa with 
fuses, 7/6 ea. 


HYDROMSTERS by Exide Canada, 
omplete tn wood case, 7/6 ea. 


2-way, 1 bank, 


mm. Permanoid 


BURGEES 
rupter type, 


MICRO switcH, inter- 
Ref, 50/1910, 3/6 ea. 


DIAL BULBS. 6.5 v., .15 a. MES, 
15 mm. Ball, 6/6 doz 


CHAMBERS, 


WIRELESS WORLD 


‘ALPHA * ** 


OUR CATALOGUE IS A MUST FOR 
EVERY CONSTRUCTOR — SEND FOR 
YOURS TODAY 


HAND MICROPHONE by ‘'‘ REGENT," complete with screened 
lead and plug-—Crysta! insert, nicke) chrome plated head, listed 
at2gns. Our price, 21/- each. 


RECEIVER 1132A 


Contains EK32 ; 4 EF39 ; 6H6; 635 ; 
3 SP61 ; P61 in good condition, Fitted with 
tuning meter. Slow-motion drive calibrated 
dial complete with circuit diagram, 49.6 
each, Carriage and racking 7/6. 


ENGRAVED KNOBS 
Control Knobs, clearly engraved in gold 

Size *' A’’ diameter ljin Size “* B’’ diameter Ijin. Both 
in two Walnut Inscriptions available 
RADIO * Volume, 
“ On/Of",”’* Tuning 
TELEVISION : 
On/Off” * Focus,”’ * Brightness 


AMPLIFIER : “ Treble,” “ Bass” 


TAPE BBCORDSR : Record / Pla 
Prices: Bize “* 1/6; “8B y 2. Plain knobs can be sup- 
plied in e oer t size, l/- each and 84. each respectively 


colours, or Cream 


P * Vol. /On/O8,” 
."’ * SML Gram.,”’ 


** Contrast,” 


“* Wavechange,” 
**Radiogram.,”’ “Tone.” 


* Brilliance,” “ Brilliance 


Plus any above) 


Goodmans Heavy Duty 


152 12in. SPEAKER 


A super job £5 5 O each. 
Carriage 2/6 each. 


THE “« EKE" QUALITY 3-WATT AMPLIFIER 
VALVES 6B8G, 6V6GT, 6X5GT, Neg. feedback 
(voltage and current). Controlled tone and 
volume. Dual input network for modern 
crystal or HIFI magnetic. Less than 1%, total 
2nd and 3rd Harmonic distortion at 3 watts 
output from |,000 C.P.S. 
REALLY LOW HUM LEVEL AND 
FREQUENCY RESPONSE. 
Complete in every detail. 


PRICE 79/6 ea., plus 2)- post. 


EVEN 


135 


LOUDSPEAKER UNITS. 

Sin. Plessey Round type for portabies, 
12/9 each. 

Elac, 3)in. Square type speaker, 2 to 
30, 18/6 ea 

Plessey Sin. unit, 13/6 & 

Wine 4in. unit with Sin iting, 13/6 


Blac 6}in unit, 14/6 ea 
Lectrona and R, 

16/6 ea 

10in. Plessey lightweight, 19/6 ea. 
10in. Elae, 22/6. 
10in 


an: 
Sin. Leetrona, 


& A., Sin. unite 


6. 

with output trane- 
former, 20 
Travox BX 11, 12in. unit, 49/6. 
Trovox wafer speaker, 6)in., 2O/-. 
Plessey Sin. mains energised, 1,5000 
field, 21/-, 
6)in. unit with 1,500 field, 17/6. 
Sin. Goodmans PM unit, 14/9. 
FIXED WIRE WOUND RESISTORS. 
8 WATT. 


100, Lie ea 

7500, L/- ea. 

6800, ea. 

1,2000, Od. ea 

1.2500, Od. ea 

56,0000, L/- ea 

2,0000 , ]/- ea 

20 WATT CLIP IN TYPE 
14910, 1/6 ea 

5 WATT WIRE WOUND. 
400 1,0009 

$0009 3000 

000g 44,0009 

isvQ 2700 


Input 4 volt 1.5 amp., 
Input 4 volt 3.0 amp., 
Input 5 volt 2.0 amp., 
Input 6.3 volt .6 amp., 
Input 6.3 volt 1.6 amp., 
. Input 6.3 volt 3.0 amp., 
Input 12 volt .75 amp., §/- 
Input 6.3 volt 1.5 amp. and 
5 volt 2 amp., 14/3. 
SURPLUS GEAR 
We have small quantities of equip 
ment which bas been removed from 
Ex-Covernment surplus gear, it 
would not pay us to advertise these 
items eo we offer them in parcels at 
10/- each. Each parcel contains 
Resistors, Condensers, Tags, Vol 
Controls, Transtormers, etc., et« 


WE CAN SUPPLY COMPONENTS 
FOR 


“VIEW MASTER’ 
“SOUND MASTER 
PRACTICAL T.V. 
ETC,, ETO 
1)-METRE 

10-Valve lj-metre Superhet 

for T.V. conversion. LF, 12 MOUS 
Band width 4 

input Pe output. 

with 6.3 v. Filaments, 

Carriage 5/6 


* SIMPLEX 


PORTABLE RADIO 
ATTACHE CASE 


available in the 


following colours : 


@ LIZARD GREY 

@ MAROON 

@ BLUE 

@ BROWN 
complete with facia 
board and removable 
insert in lid for frame 

aerial. 


PRICE 


36/6 


ONLY 


VICTORIA SQUARE, 


LEEDS 1. 


WHEN 
ORDERING 
PLEASE QUOTE 
“DEPT. W.w.” 


_ 
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-——MIDLAND INSTRUMENT CO.—— | ++ ++++++++++++++++++ 


INFRA-RED IMAGE RECEIVERS, size Gir n. with shade extension), 2}in- 
dia., consists of front magt ing lens, image nverter cell, duo- Achromatic lens e.°e 
system, \nira-re ave eiving glass, flexible ad, re equires3 000 ¥. D.C. at negligible A re@eer’ edition of ae 
current to ope fraction of inal : ew nused, 35/-, post 1/6 
VENNER TIME ‘DELAY SWITCHES, » v. operat »nsiste of a high-grade clock- 
work motor, with external press button wind, 2 electro-magnete, with 6-pole cam: caluable textbook 
operated contacts ,in at art metal can with 4-way Ae) ge block,» Shi 2 
2jin., new, b« és. Our price 7/6, p« 
HOOVER BLOWER moTORS, dual voltage, with Soon if inations f r 12 or 24 v 


otherwise suitable for 2 wv. AA ength Sibir iia. 3in., fan casing 4)in. « 


inlet and « outlet ps rts Ltn ‘dia .the most useful and versatile blower offered, + iitable , s 

fot car heaters tioning an ees, new, unused, 25/-, post 1/6 

EVERSHED & VIGNOLES CIRCUIT TESTING OHMMETERS, twin scale 0-1,000 an 00 () i is rla 
ohms,, and 100 to 200,000 ohms. and B mottled green bakelite cases size 

>in, * 4in, x 2jin » leather carrying aeee with leads, fitted new battery and 


post and packing 2 


fic CONDENSERS mid l.c., by Z icame c., new 


: * 

ATION MO! Q8, floats 516 tension springs, 10 It stress, 4 equals ¢ 
, brand new, sample ; j . i wuntings 7/6, p- 2/4, j 

jon for quantit 

FLEXIBLE, rut cove twit ire) 20 v. insulation, 100-yd 
colle, at 1/3rd usual price, 50/-, " t. cable, single 1/044, 250 ¥ 
si cours RS, Rome e 

~ 4. Rome ‘ Val type, devel s 40/50 ibe. oq. in., Geing & . — > . 

§ hip. motor, size it. long, sit fia. Atéed Zin, long pin. dia. shati, new, in By E. A. Ollard, A.R.C.S., F.R.I.C., F.1.M., and 


Jed cartor 20 +" . . . P - " 
G.P.0. RELAYS. | 0. 400 pole, 4-make, 2-break contacte, §/-, E. B. Smith. 2nd Edition. Facts, figures and 


post6d ditto Lou 10 ns ‘ i-pole, |-make, |-break,and changeover 


contacts, 3/9, post bd. Type 600, 1,000-ohm slug at armature eud, 2-pole formulae for all who design, erect, maintain or 


i-make, l-break platinum contact . 
pnogeorion UNITS, ‘ auth . a bloonnd F.2.2 operate electrodeposition plant and for laboratory 


Achromatic lens, 4 " wth, at one i, al onvex/conc yund glass ‘. ” S - ° . : Th. 

at the other, attach sumtoans, Gehed Gh a 24 ¥, As eet ae workers who deal with plating solutions. The 

and polished reflector, (rac oth 0 ‘ 10/-, poet 1 - Ai ’ _— ‘ ne eae Pee. 

TELEPHONE SETS, consists of shhdad ducteons Salt maabecbannk. inibianied second edition has been considerably enlarged and 

by 20ft. twin flexible, pr jes perte way wnunication (up to l-mile with includes new sections on water and drainage 

extra flex), self-energived, no battery re re »plete ready for use, new, boxed, 2s ’ 

12/6, post | purification of solutions, storage and handling 

PLESSEY A.C. MAINS, SHADED POLE M TORS, 150 v., as used on the 3-speed . , 

gram. units, size 3 Our price, new, boxed, 19/6, 1/3 of chemicals and plating-shop costing. 

SELENIUM RECTIFIERS, full-wave bridge, 12 v. 4 amps., AA P - “ 

boxed, 15/-, post 1/3. Mains transformers | t these rectifiers, 200/230/250 v 8} 54”. 365 pages. 122 illustrations. 68 tables. 

output 4-6-12-16-20 v. at 4 amps., new, | ed, 20/-, post 1/6 

CRYSTAL SET COILS, high gain dual range me and l.w., complete with circuit 

for a crystal set, 2/6, post dd. Variable lensers, .0006 mid. bakelite dielectric, 

with pointer knob, 3/6, post 4d. Germanium detectors, latest wire-ended, 2/-, ‘ 

post 3d. Wave-change switches, 64., post Clix plugs and sockets, 4 sets 2/-, e ‘ P 

poet 34. All items to construct & crystal set, 10/-, post paid. N Oe ready 30s. net By Post 31s. 2d. 

VACUUM CLEANER, ETC., T.2.4., i a.) rubber covered twin 42/0063 

cable, brand new stock, 94. yd., it rw i 714. yd., post extra 

BOSTIK CEMEN ib, tu THOR HIDE HAMMERS, 20 cs . . - ‘ 

BO ent tt IMPULSING 1 cateaeKubates. 12/24 v motuating 4-way ewitch, 1/6. Obtainable from booksellers or from 

post l/-, THROAT MICROPHONES, cartons of 2 mikes, 1/6, post 4d 

Many other barcains ; send 34. with 8.A.B. tor current lists 

MIDLAND INSTRUMENT CO., MOCRPOOL CIRCLE, BIRMINGHAM, 17 
Tel.: HAR 138 | >_> > +> +> + + + «+ + + + + «+ + ~ + + + + 


Dorset House, Stamford Street, London, S8S.E.1 


i, | TELETRON SUPER INDUCTOR COILS 
AT A RADIOGRAM| | COVENTRY RADIO WITH MINIATURE 


jera oun scucraie | .til)\| "% SOMTABLE ROAD, LUTON | ousT cones 


COMPONENT SPECIALISTS SINCE 1925 | T"!#!¢ wound for Xtal diodes 


Extensively used as Radi 


Type HAX. RF. Transformer 


|| JUST PLUG IN. Famou f ; All B.V.A. and Tungsram Valves in Stock Head’’ for Recording anc 
|| * #PUDIOGRAM 9 , EDDYSTONE Quality amplifiers. @/- each 
i| able emg ne recor player SENT FOR COMMUNICA 1. ty AND Free from overlap 
| No winding. Connect leads to rad COMPO 
pickup ¢iroult and play records { Short Wave Components Catalogue 1/-, DUAL WAVE TRF. cous 
i| thre Rad djust t plus 3d. postage. Type TRF.A/HF. and TRF.A/D. Tuned anode with 
pugh Radio Adjus y volume ce / $ t ly Co * reaction Ae.Pri. Windings with rising characteristic 
| control. Plays 10 and 12 inch records We are preparing an entirely new Component Pre-aligned. J/- pair 
at three adjustable speeds, complete with t Catalogue 1954, which will be interesting and  s/Het. Range for 8. M. and L.W. 6/- pa 
needies, which are almost « permaner helpful, ready shortly. Price 1/-. LPT'S filters, ete. Stamp for data TELETRON itilise 
| 6, Balance 20/- monthly. A/é y, « Our No. 1 and No, 2 Circuits, 5 Valve Superhet | 4! the features you expect from a good RF. ( 
| model. Cash £11/18/6, carr. 3/6. LISTS and 4 Watt Amplifier, 1/-, plus postage THE TELETRON COo.. 
|| Headquarter and General Supplies Lid. (Dept Special quotations - kits of parts or large 266, Nightingale Road, London, N.9. 
Monet ~My ons a. Trade enquiriestosole distributor SAM MOZER 
pen allsa p.m 59, Kendal Avenue, N.18. Edm 


AMPLIFIERS— |tYONS RADIO tutta. 


RECHIVERS TIPS Le 1155 One of the best known and most popular of ex-Govern- 
ment receive vency range includes 20, 40 and 80 metre Ham "* bands and 
long and meee My wave transiniss With 100 to 1 slow-motion drive, A.V 


MODEL FC/1. A 3} watt Amplifier. Valves employed RPPL, SVS/G and one Con 
« on/off and tone, Output transformer to a 3 or 15 ohm L/S. Input via 8 
ren hy Mize te faoale dn. Y ng x Sin. wide x Sin. high. Price 86, plus 3/6 B.F.O oo es Cupmied w - oe = va rato carefully aerial tested before despatch, 
gy Alan ee n good new conditior 1 make ransit case. PRICE £10 17/6, carriage 7/6 
» pkg - R 1155 POWER PACK OUTPUT. STAGE UNITS. Designed to operate the R.1155 
MODEL FC/8. A push-pull Amplifier, Valves (2) EFL ; (2) 6V6/G ; (1) 68N7 and (1) lirect from 200/250 vy, A.C. mains and to provide for a speaker output. Fitted 
\%4. Controle; v« s on/off, treble and basa, Output transformer matched to 3 or with 5Z4 rectifier and 6V6 output valves and connector which plugs straight into 
15 ohm. L/8 Input via axiallead, Size of chassis: 12in. long x Gin. wide x Sin receiver for immediate use PRICE £3/19/6, carriage 2/6 
high. Price @7/5/- plu carr,, pkg. and ins. Special POWER UNIT Bargain. Comprises metal chassis about 11 «5 2jin., on 
THE RECORD REPRODUCER. Valves employed, 6V6, GX4/5 and SP61. Con which is mounted a rotary converter having 4 D.C. output of 200 v. at 50 mA. and 
trols; volume, on/off, treble and bass. Output transformer to 3 ohm Lis Price 13 v. at 1.8 a., HF. filter chokes and a relay On the underside there is an L.F. 
2/10/6, pus 2/6 carr,, pkg. andins choke approx. 5/8H. 50/80 mA., screw-in fuse holder, metal cased condenser C. 
_ : Voltage stabiliser valves V8110 can be supplied as an extra at the special g rice of B/- 
We are able to supply tape recording playb ack amplifiers, both in kit and ready-built - with these Unite 
f ur requirements for tape desks, tape YPE 320 for 24 v. D.C. input PRICE ONLY 9)-. TYPE 141 for 12 v. D.C. input 
spo: hand and stand) Cabinets (Console, Paice ONLY 10 6. Bither type operate in reverse from D.C. mains. Postage 
Table and Portable) and record storage containers extra per Unit 2 


{ MINIATURE 12- WAY JONES TYPE PLUGS AND SOCKETS. Pug is fitted with 
side brackets, L}in. centres, and is approx. 1}in. x > Socket is cased for cable 
eRADS CULY 68 = fixing, and ite size is approx. ljin.x Ijin. jin. PRICE 3/- per pair, post 0d 
aye 3 GOLDHAWK ROAD, (Dept. M.W.) 


V.E.S. WHOLESALE SERVICES LTD. SHEPHERD'S BUSH, LONDON, wW.i2 


11 GUNNERIBURY LANZ, ACTON, W.3. Telephone: ACOrn 5027 Telephone : Shepherd's Bush 1729 


UNE, 1954 WIRELESS WORLD 


COMMUNICATIONS RECEIVER RIISS. The famous ex- 
Bomber Command Receiver known the world over to be supreme 
. its class. Covers 5 wave ranges 18.5-7.5 Mc/s, 7.5-3.0 Mc/s 
500-600 kc/'s, 500-200 kc/s, 200-45 ke/s, and is easily and simply 
sled for normal mains use, full details being supplied. Aerial 
tested before despatch. These are IN EXCELL NT CONDITION 
IN MAKER’S ORIGINAL TRANSIT CASES, ONLY £9/19/6. 
A tew of the RIISSN model can also be supplied. This is the 
latest version which covers the Trawler Bands, and in addition is 
ficted with ultra slow motion tuning. Used, but tested working 
before despatch. ONLY €17/19/6, 
A factory made Power Pack, Output Stage and Speaker, 
contained in a black crackled cabinet be match the receiver, can 
be supplied at ONLY €5/10/-. Operates receiver immediately 
DEDUCT 10/- IF PURCHASING B RECEIVER AND POWER 
PACK TOGETHER. 
Please add carriage costs of 10) ~~ receiver, and 5/- for power pack 


TERS 
ZE AND Tyre 
. Flush square ... 
. Flush circular 
. Desktype ...... 
. Flush square 
. Flush circular ........ 
Flush square ........ ; 
. Flush circular 
ermo 2in. Flush square. 
thermo 2in. Proj. circular 
D.C. in. Proj. circular 
D.C. 2in. Proj. circular 
Car type moving iron 
24in. Flush, circ., mov. iro 
All meters Brand New in Maker’s Cartons. 
100 MICROAMPS METERS. 2tin. circular flush mounting 
Widely calibrated scale of 15 divisions marked “ yards “ which 
can be rewritten to suit requirements. These movements are 
almost unobtainable to-day and being BRAND NEW IN MAKER'S 
CARTONS are a snip at ONLY 42/6, 


POWER UNIT TYPE 3. Made for use with the R.1132A, this 
is a standard rack mounting job to match the receiver, and is for 
200/250 v. 50-cycle mains with outputs of 250 v. D.C, 100 mA., 
and 6.3 v. 4 amp. Fitted with H.T. current meter and voltmeter 
chis is a first-class unit, and can be used for a variety of receivers. 
Used, but tested working before despatch. ONLY 90/- (carriage, 
etc., 5/-). Connecting Cable with Jones Plugs for receiver and 
power unit, 10/-. 


TRII96 TRANSMITTER SECTION. In perfect condition, less 
valves. ONLY 12/6 (postage, etc., 2/6). 


AVO MODEL 40 UNIVERSAL TEST METERS. Com- 
pletely self-contained, and provides 40 ranges of A.C./D.C. current, 
voltage, and resistance. Have had some use but every instrument 
has been thoroughly checked and tested and is GUARANTEED 
IN PERFECT WORKING ORDER. ONLY £9/19/6. 


OSMOR H.O. COIL PACK. The 3 wave superhet pack 
recommended for the TRI196 Receiver conversion. ONLY 48/- 
1196 conversion data supplied with coil pack, or separately 1/-. 


500 KCS. CRYSTALS. Standard 2-pin mounting. Ex. new 
equipment and perfect. ONLY 15/- (postage, etc., |/- 


ye PUMPS. For Handymen and Model Makers. Ex- 
RAF. pe B3-Mk. Ill, made by Romec. BRAND NEW IN 
MAKER” CARTONS ,ONLY 22/6 (post 2/-). 


TRANSFORMERS. Manufactured to our specification and fully 
guaranteed. Upright mounting, fully shrouded, normal primaries 
425 v.0-425 v. 250 mA., $3 v.48. 63. 4a. 5. ae 

350 v.-0-350 v. 160 mA., On & Se~ G2 v, ae Sv.3a 

350 v.-0-350 v. 150 mA., 6.3 v. 54., 5 sapped ot 4 32/6. 
250 v.-0-250 v. 100 mA., 6.3 v. 6a,5¥. ios 

Please add 2/- per transformer postage. 


TRANSFORMERS, FILAMENT. 6.3 v. 2 a., 7/6; 6.3 v. 3 a. 
10/6 (postage !/-). 


TRANSFORMERS, EHT. Upri <* mountin; 

EHT for VCR97 Tube 2,500 v. 5 ay. Ole bl a, 2 v02 v. 
2a., 37/6. 

EHT 5,500 v. 5 mA., 2 v. | a, 72/6. 

EHT 7,000 v. 5 mA., 2 v. | a., 62/6. 

EHT 7,000 v. 5 mA., 4 v. | a, 62/6. 

Please add 2/- per transformer postage. 


ROTARY POWER UNIT TYPE 104. Input !2 v., Output 230 v. 
60 mA., and 6.3 v. 2.5 a., Fully filtered and smoothed, and noise 
suppressed. ideal for car radio, etc. ONLY 15/- (postage etc.,2/6). 
AMERICAN 12 v. DYNAMOTORS. Output 255 v. 60 mA. 
ONLY 22/6. 

METAL RECTIFIERS. Selenium full wave bridge 6 or 12 volts ; 
lt amp., 7/6; 2amp., 11/3; 3 amp., 12/6; 4 amp., 15/-. 


F.S.D. 


1 milliamp 
! ” 


retatalalalatal 
oo, + OHO" 


Surtsuur ins 


si 
D. 
D 
D 
D. 
D. 
D. 
D. 
th 


Cash with order please and print name and address 
clearly. Amounts givenfor carriage refer to inland only. 


U.E.l. CORPORATION 


Radice Cerner, 138, Gray's Inn Read, London, W.C.! 
Phone: TERMINUS 7937. 


(Open uncil | p.m. Saturdays. We sre 2 min. from High Holborn 
(Chancery Lane Station) and 5 min. by bus from King’s Cross.) 


(RAD10) LIMITED 


Sprague Condensers. .| mfd., .0! mfd., .02 mfd., .05 mid., 005 mid., 
Wire Ends, 9d. each. 
Burgess Microswitches, universal type change over, size 2in. x jin, x 
in., 2/6 each 
k Type 0-1 M/a Moving Coil Meters. 2jin. scale reading, 25 - 
each, brand new. 0-15 volt A.C, meters 2jin. scale reading, brand new, 
9/6 each. 
Nitrogo!l Condensers. 4 mid. 4,000 volt working, size 9in. x Sin. x 
34in., brand new, 22/6 each. Paper Mansbridge condensers, 4 mid 
2,000 volt working. Size : Sin. x Sin. x 2din., 7/6 each 
A.C. Mains Transformers. 230 voit 50 cycle input. Output 1,500 
volts 300 M/a. Size : 7}in. x 6in. x Gin., 69/6 each 
American Rotary Transformers. {2 volts D.C. input. Output 
255 volt at 65 M/a. Size 44in. x 2hin. For Car Radio Operation. Also 
suitable for running Electric Shavers from your car supply, 22/6 each. 
Brand new 
Muirhead Switches. Precision built. 8 pole 2 way. Key switch 
action, brand new, boxed, heavy contacts, 4/6 each. 
Ceramic Transmitter Switches. With extra heavy duty silver- 
plated contacts, 3 bank single pole 6 way, spacing between contacts 
lin. spacing between wafers |fin. and Sin., 9/6 each. 
Mains Isolation Transformers for industrial purposes. 230 volt 
A.C. 50 cycles input. Output 230 vole 50 cycles |, watts, supplied 
complete in heavy duty metal case, size I3in. x 10hin. x Bin. Price 
Smoothing Chokes. Heavy duty. 20 Henry 300 Mi/a., 2,000 vole 
insulation test. Admiralty rating will pass 500 M/a., 17/6 each. 
Mains Transformers. 230 volt Primary, Secondary 500 x 500 at 
170 Mja., 4 vole 4 amp. C.T. W.D. rating insulation test 3,000 volts. 
Ample space for additional 6.3 winding if required, 22/6, 
H.R.O. 6 volt Vibrator Power Packs. Output 165 volt 80 M/a. 
6.3 volt at 3 amps., 6 x 5 rectifier. Choke condensers smoothed, 
complete in self-contained crackle cabinet size Jin. x 7jin. x 6in., 
battery leads with croc. clips supplied. Brand new, 29/6. 
Ceramic Switches. Standard spacing, 4 pole 3 way 3 bank. Special 
price 6/6 each. Brand new and boxed, 
Smoothing Chokes. Ex-W.D. 15 Henry at 275 Mia. Ministry 
rating, resistance 125 ohms, 10/6 each. 
Meter Switches. Standard Yaxiey Wafer Type, 8 bank, single pole 
9 way, tl or 12 way. Size 2hin. diameter, switch length Siin 
plus spindle, edn. Price 7/6 each. 
Microamp Meters. 0-100 Microamps. 2}in. am. Panel Mounting 
scaled 0-! G00 yards. Brand new and boxed, 42/6 eac 
Rotary Convertors. 24 volt D.C. input. — 230 volt A.C. 
mains 50 cycles at 100 watts. 92/6 each, ditto 12 volt input, 1062/6. 
oeeest 18 Way Moulded Plugs and Sockets. Non-Reversibie. 
Size 2in. x Zin., 3/6 pair. 
Chokes. Heavy Duty Ex-W.D. 20 Henry 120 M/a., size Jin. x 4in. x 
2tin., 10/6 each. 
Power Packs, Type $441, B, Input voltage 200/250, 50 cycles A.C. 
Outputs 300 volts 200 mA., L.T. 12 Volt 3 Amp., also separate 12 
volt | amp. supply operating built in Londex overload relay, with 
5U4G valve. Supplied in grey mottied cabinet size I34in. x 7hin. x 
6}in., 62/6 each. 
Multi Way Switch Boxes, ex bomb release, fitted with 16 toggle 
switches, ideal for model control, brand new and boxed, 9/6 gach. 
Swinging Chokes. Parmeko. 150 ‘Mia. 4.2/20 Henry, size Jin. x Jin. x 
sin. 7/6 each 
Ex Am. Switch Boxes. Moulded Bakelite. Totally enclosed. 3 
Way 1/9 each, 5 Way 3/6 each. 
F24 Camera Control Boxes. Type 35 No. 20, Brand new, 276 
each. 
A.C. Mains Transformers, Ex-Admiralty, 1a voltage 100/250 
A.C. at 50 cycles, Outputs 670 x 670 volt at 200 M/a., 6.3 volt 4 amp., 
5 vole 3 amp. 49/6 each. 
h Circuit Diallers, Type |, 25 bank, 
Type 2, 50 bank, 12 each. These precision built units have hundreds 
of potential uses each one being fitted with clockwork contro! motor. 
2 Volt Accumulators, Brand New. Capacity 3 Amp. Hours, size 
4tir. x ldin. x I hin. 3/6 each. 
R.115S 2 Speed Slow Motion Motor Drives. “A type with 
double knots, 4/- each. 
Amplifier Cabinets. Ex-Well Known Manufacturer, sloping desk 
type, well constructed with ventilated cover, chassis drilled for 5, 
Vo holders, size I3in. x Yin. x 7in. Sprayed attractive yellow. 15/6 
each. 
R.115S Receivers, used models, aerial tested, and in perfect working 
order, complete with valves. €7/19/6 each. 
A.C. Voltmeters. 85! Grade, reading 0-300 volts at 50 cycles, oie, 
flush pane! mounting, supplied complete with leads and case. 4 
each. 
yy I prsssmeeens 4 Bank double wiper 32/6 each; ditto 8 
Bank 45/- 
Handsets. ~~ P.O. telephone type 12/6 each. 
Ceramic Switches. 3 pole 4 way 4 Cenk, standard size wafer, 10/6 
each. 
Please print your name and address clearly, also include postage 
or carol age on all items. 
Hours of Business : 9 a.m.-6 p.m., excluding Thursday | p.m. Open all 
day Saturday. 


G. W. SMITH & CO., (RADIO) LTD. 


3-34 Lisle Street, London, W.C.2 
Telephone : Gerrard 8204/9155 
Nearest Tube Stations: Piccadilly or Leicester Square. 


WirELess WorLD 


June, 1954 


OUTSTANDING OFFERS 


@ TRANSMITTERS 
RCA ET-4336, Hallicrafters BC-610, GO-9, all with accessories. 
@ RECEIVERS 
AR-77, AR-88, BC-348. 
& TRANSMITTER-RECEIVERS 
W/S Nos. t1, 17, 18, 38, 58, 68. SCR-522, SCR-610. 
@ RADAR EQUIPMENT 
APS-3, APS-6, BM-1, BN-I, VF, AN/PA, Mk. 26 and AN/APN 
ies of Radio and Radar Equipments. 
@ TEST EQUIPMENT 
TS-IOA/APN, TS-36/AP, TS-SI/APG-4, TS-S6A/AP, TS-127/U 
1E-46, Type 205A, Type LA-1, BC-221, AN/UPM, SE-2, 79-B 


Accelerating, Aircraft, Generators, Dynamotors, Inverters, 
y Converters, wide range of U.S. production. 

@ SPARES 
(Radio and Radar U.S.A.) Full range of spares for most 
U.S.A. Aircraft, Naval and Ground Radio and Radar Units. 
SCR-187, 188, 193/269, 274-N, 287, 399, 508-10, 17, 536, 566, 
93, 608-10 (very large quantities), 694, 695, MRN-3, 
TRA-|-ABK, BM, BN, SM, SO, SQ, SK, APS-2, 3, 4, 6, 15, 
etc.), Klystrons 2K33. 

@ AIRCRA INSTRUMENTS & ACCESSORIES 
British and U.S. Catalogue supplied only to Governments, 
Airlines and Accredited Government Contractors. 


SPECIAL EQUIPMENT (NOT ADVERTISED ABOVE) AVAILABLE 
FOR N.A.T.O. GOVERNMENTS AND THEIR ACCREDITED 
CONTRACTORS. 


~All enquiries to be oddressed exclusively to ‘ 


BRITISH SAROZAL LTD. 


(Head Office) 
1-3 MARYLEBONE PASSAGE, MARGARET ST., LONDON, W.1 
Telephone: LANghom 9351 (3 lines). Cables: Sarozal, London 


ALL EQUIPMENT AS ADVERTISED IS AVAILABLE FOR IMME- 

DIATE DELIVERY FROM STOCK AND IS FULLY CHECKED AND 

TESTED—PRIOR TO DESPATCH—IN OUR OWN WORKS AND 
LABORATORY. 


We buy for cash American surplus equipment. 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 
ESTD. 1940 


NOW IN OUR FOURTEENTH YEAR 
AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after completing 
our appropriate study course. 


FREE TRIAL LESSON, QUESTION and 
MODEL ANSWERS — Radio, Tele- 
coms., Television, Maths. and our 
NEW BASIC TELEVISION. State subject 
and grade of any special interest. 


A.M.Brit.1.R.E. and CITY and GUILDS Radio and 
Telecommunications Exams., etc., etc. 


PLEASE NOTE NEW ADDRESS: 


PRINCIPAL 
BRITISH 


ANY? 


M.1.E.E 
NATIONAL 


4GE RO 


M.Brit 
RADIO 


RE 


CHOOT 


BR 


Television - Radio - Record 
CABINETS MADE TO ORDER 
ANY SIZE OR FINISH 


CALL OR SEND DRAWINGS FOR QUOTATION 


B. KOSKIE_ wert. £. 
72-76 Leather Lane, Holborn, E.C.1 


Phone: CHAncery 6791/2 


re 


PUTA UELLEELUELL LLL LECCE CLL LCCC bb 


Pk 


THE WORLD'S GREATEST BOOKSHOP 


*F* FOR BOOKS #* 4 


All the Books available on day of publication. 
Secondhand and rare Books on every subject. 
Stock of over three million volumes. 
Subscriptions taken for magazines. 

Foyles have depts. for Gramophone Records, 
Handicraft Materials, Stationery, Music. 
119-125 CHARING CROSS ROAD, LONDON, W.C.2 
Gerrard 5660 (16 lines} pe Open 9-6 (Thurs. 9-7) 


Nearest Station : Tottenham Court Road 


POLYTHENE 


TELLER LLL 


SHUATVEVIVEELEAEVUEEUT AEDT ET TE EEE ETAT ETE 


H. F. EQUIPMENT 


(AMBYTHENE BRAND) 


L FORMERS 
ES 

D-OFFS 
ED-THROUGHS 


Send for particulart and Samples 


AMPLEX APPLIANCES (KENT) LTD. 
19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
(RAVensbourne 5531) 

All export enquiries to 


3, TOWER HILL, LONDON, €E.C.3 


| 
OK 
AN 


ANTEX LTD., 


TRANSFORMERS 


COILS LARGE OR SMALL QUANTITIES 
CHOKES 2e enquiries wercomen 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP, 
CLOCK AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., M.O.S., L.E.B., ETC. 
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 226! EST. 1933 


Jung, 1954 


WIRELESS WORLD 


Wireless World 


Rate 7/- for 2 lines or less and 3/6 for every additions! 
line or pact thereof, average lines 6 words. Box Na 

2 words plus }/-. (Address replies: Box 0000 o/o “Wireless 
World” Dorset House, Stamford St., London, §.B.1.) Trade 
discount details available on appli Da 
July 1954 issue, Monday, May 3lst. 


Press Day 
No responsibility 
accepted for errors. 


WARNING 


Readers are warned that Government surplus 
components ond valves which may be offered 
for sale through our columns carry no manu- 
facturers’ guorantee : Many of these items will 
have been designed for special purposes making 
them unsuitable for civilian use, or may have 
deteriorated as a result of the conditions under 
which they have been stored. We cannot under- 
take to deal with any complaints regarding any 
such items purchased. 


NEW RECEIVERS AND AMPLIFIERS 
ugh qua/ity amplifiers, bass and 
poost; £12/1 lists.—Broadcast 
Co., Lid., Tombland 
i [0065 
IDGET sensitive T.R.P. receiver ("* Wireless 
World April 1954), special coils, etc. 
able (Dept. WW1).—Osmor Radio Products 
41 _ B ighton Rd., South Croydon, Surrey. 


(2855 
Ww" LLIAM vil oe built to author's 
£29/10; 
n : ‘conetru stional 
A 


capacity available 
work; write for 
50, Camrose Ave Edg- 
[2889 
designed and 
compensation units 
pre- Sunes. electronic 
Extended 

—Bernard 

London, W.12. 

& ELECTRONIC DE- 
Bickford Rd., Witton 
0435), the Midlands 
3 high fidelity sound 
or 


Equipment 


of audio equipment 
order, tone 
1 —_ linear 


availab’ le 

3. Ge thawk Rd 
ELECTRICAL 
PMENT, Litd., 

6 (Eas 
manufacturers 
duction equipment 
amson amplifier 
luding tone control 
over jnits di 
enders and radio 


Stages 
stortionless 
feeders; send 


loudspeaker 
contrast ¢x- 
for details and 
[0105 
RECEIVERS, AMPLIFIERS—SURPLUS 
AND DHAND 


SECON 
G E.C, BRT400B receiver; £90.— 
RO Rx’s and 


BC345R, 


coils in_ stock, also AR88, 
GR100, etc,—Reguirements please 
o R. T._& IL. Service, 256, Grove Green Rd., 
London, E.11. Ley. 4986 (0053 
37/6. 25 @ 


types 26 @ 
brand new in original cartons. 
Church Rd., Moseley. Bir- 
(2877 


mingham 
walnut console cabinet, 4lin tallx 


L' 2010 x1 B n 


ort, Li an - 

“RECEIVERS, AMP IERS bs AND 
ECONDHAND 

“HALLICRAFTER th 4 9 receiver 

node) 8.27 in any condition.—Box 5034 
(2862 

LOUDSPEAKERS-SURPLUS AND 
SECONDHAND 

horn speakers with as 

and line transformers in_ ver 

: each, or pe —Box 5149. Bees 

OX cass 7 units; 6 46in 

noplanor ons  car/ tg., perfect, £50 

Whitburn Street, Bridgnorth (2853 

D loudspeaker units, 6v d.c. Voigt, 

Turner, E.M.1I. 230v a.c. Magnavox 
Box 4886 (2828 


42in 


p; offers 
TEST EQUIPMENT: SURPLUS AND 
SECONDHAND 


GGNAL new, Taylor; 
exchange No. 7 universal, 
ondition.—7¢ Triangle, 

Wilts. Tel. 3206 


GISMAL 

meters, valve voltmeters, 

multi-range meters in bs gl engeires are 

invited.—Requirements to & I. Service 

254, Grove Green Rd conden. E.11 ‘te. 4986 
[005€ 


ener atc Tv, as 
for Avo 
The 


would 
similar 
Malmesbury 

(2838 
generators, oscilloscopes, output 
frequency meters 


_METERS WANTED 

require meters of all types, 
ymponents, test equipment, ete.; 
arge or small; prompt cash or 


ronies, Ltd., 91 
Euston 1639 


NEW DYNAMOS, MOTORS, ET 
ATTERY chargers, 4 models, 2-6- 12v, 
amp D.C. any mains voltage; 

yes specs! transformers, chokes, 
heaters, etc.—The Banner 
Hoddesdon, Herts. 


retu 
Elect 
Londen, N l 


ANDE RS Hampstead Rd 
[2778 


teri 
Co "ud 


e world-famous | 
and associated accessories, | 


4638. 
{2793 | 


17/6, | 


Classified 


PARTRIDGE 
$C? CORE | syre rx: 
pp. TRANSFORMER 


for use in equipment reproducing 
Full Audio Frequency Range 


with lowest Distortion 


“Cc” TYPE CORE, grain orien- 
taved strip wound. 

POWER RATING: 20 watts for 
less than 1% distortion. 
LEAKAGE INDUCTANCE: 
than 8 mH. 

SELF CAPACITY: 500 pF per 
half primary. 


Size: 2}in. 2tin. 
Weight: 2} Ibs. 
Full advantage is taken in the 
PARTRIDGE Type P3064 Out- 
put Transformer of the properties 
of grain orientated strip wound 
cores, and performance figures are 
impressive for such compact di- 
mensions and weight. 

Its characteristics permit con- 
siderable negative feedback being 
taken from the secondary to a 
point three or four stages back. 


less 


3hin. high. 


DATA SHEET NO. 5 
free on request 


ib’ from usual stockists 


EX WORKS or direct from us. 


PARTRIDGE 


TRANSFORMERS LTD 

+ ROEBUCK ROAD, KINGSTON-BY-PaASS 
TOLWORTH SURREY 
Telephone ELMbridge 6737-8 


Advertisements 


NEW DYNAMOS, 
A! TERNATORS. 2530 
gised 5,000rpm bali bearing, £25/15 del., 
also special television model same price; volt- 
age reguiator 50/- extra 
J.A.P. No. 2A 1.2hp petroi 
4-stroke, starting rope, 
for above alternators 
SPECIAL rotary converters, guaranteed inter- 
ference free, fitted radio and television filters, 
wt. 60lb, d.c. input 12v 200va, out, 24v, 52v 
50v, 110v, 230v d.c to 230v. out, 250va, £28/10 
del., also converters for radiogram and genera! 
ise, inputs, outputs and prices as apeves the 
above also supplied without smoothin &25 
immediate despatch; trade suppli 
&@ purchaser's home 60 mis. 8. of Button 
Jjoldfield a 24y 
TELEVISION converter was tested on Ekco tele- 
vision, 12in tube, stated consumption 135 watts 
d.c. current from battery only 9',amps, icture 
and sound were poston and completely free ot! 
nterference or flutter 
THE above are the latest products of British 
manufacture, and are guaranteed for one year 
fullest details of plant, alternators or JOAV 
alt. or rotary converters, by return post; state 
which required; terms c.w.o. pro forma in 
voice c.o.d, (post goods only). 
r. W. PEARCE, 66. Great Percy 8t., W.C.1 
(near Angel) (0015 


Al types of rotating electrical machinery up 
to 20kva available, including rotary con 
verters, rotary transformers, motors, petrol and 
liesel-engined generating plants alternators 
and d.c. generators We are also in a position 
to quote for power transformers as actual 
manufacturers we will be glad to quote for any 
for home or export 

, Electric generating plants 

push-button remote control 
equipment ready for use £225 
CHAS. F Lordscroft Works 


MOTORS, ETC. 
1/50, 400VA, self-ener- 


engine, air-cooled, 
tools; £17/10 delivered 


Skva, 230v 
starting 
Haverhi!! 

Suffolk {0059 
DYNAMOS, MOTORS. ere. SURPLUS AND 


ONVERTERS, rotary 100v d.c. to 250v a.c 
400w, E.D.C. 36v d.c. to 400v d.c. 125ma 
vibrator 50Ov d.« to 240v dc, 200w; chee. 
offers._-Box 4887 9 
OTARY Converters, guaranteed 80-3000 
watts, 200/230 volts D.C. in/ 230 volts A.C 

yut; 2£8-8£5 H J. Mugdan, Lid., 23, Brook 
Mews North, W.2. Pad. 2967 £2870 


NEW GRAMOPHONE ANO SOUND 
QUIPMENT 


ERROGRAPH 
76ens. 
WEARITE tape decks and component parts 
DISC recording machines and blank discs 
LEAK amplifiers, 10w £17/17; preamp 5° 10 
GOODSELL, 5w #£13/10, we g £10/10 
RESLO ritbon microphones and stands 
EVERYTHING tor the professional recording 
studio and quality dealers 
SOUND DISCS (SUPPLIES), Ltd., 178, Bis- 
pham Rd., Southport. Lancs. Tel ae, 
2 


UYING a new amplifier or rebuilding 
present one? See Bernard J. Brown’s a 
verts under New Receivers and Amplifiers 
Repairs and Service 
ps4 wt ear? units ae use with Leak 
with ter level ind. to 
uit Sredmatic, Freven, ee now £16; to suit 
Wearite, 17gns; this unit gives you first-class 
recording with piggtecs via your Hi.-Fi, amp 
AMPS. to suit arite 2A (EL84), 5 watts 
output. 2igns. and £32 for 12 watts P.P. with 
meter and Pa oy out, trans. 
MOTEK amp to spec., £11; others for Truvox, 
> 


etc 12 watts 
120a, Mora Rd., 


magnetic tape recorder 


Pp > 
HARDING ELEC TRONICS, 
London, N.W.2 [2842 


NEW E.M.1./H.M.V. Battery Tape Recorder 
Makes on the spot recordings, without 
complete with carrying case 
earphones, loudspeaker 
and 86 reels of tape; original 
will accept £285 Tel. Boxmoor 
Multicore Solders Ltd., Heme! 
[2845 

vhf... F.M. tuner units, a 
new receiver, entirely self-contained, mains 
driven, 8-valve miniaturized chassis watts 
t extreme ranges WB includes aerial 

type HP 810 speaker; £25; 
demonstrati on dally; see also display advert.- 
Bel, Marlborough Vard. Archway, N.19. Are 
5078 (0185 


mains electricity; 
microghone, 
batteries 
t £120, 
or write 
Hempstead 
IGH fidelity, 


FOR 
SALE AND WANTED 
ADVERTISEMENT FORM 


TURN TO 
PAGE NO. 155 


140 


“AUTOMAT’ HOME CHARGERS, 
CHARGER KITS, 
SELENIUM RECTIFIERS 


New Goods with Full Guarantee 
FOOLPROOF CHARGER ITs Genuinely tro 
free and ultra reliab! 

instructior 

W eatalite 


rectifier troubles elim 
inated, 46/-, p.p. 1/1 
Handaome steel ane 
ready punched, 
enamelled, 12/6 
A Kit, 3 
65 watt trans 

rea.,ammeterfor2v.,6¥.,12 ¥.,3 4. 

jo. 2 Kit. 12 v. 2 amp. rect, 

indicator bulb for 2 v., 6 

Case 12/6, p-p. 1/10. We 

1 amp. kit for emai! radi 

Model, for 6 v./12 ¥ 

> watt trans 


louvred 


ballast bulb, 64 

, 120 watt trans., 14 v. 6 amy 

high grade an:ne 

for 6 v./12 v. charger, £4/13/-, carr. 4 
POWER PACKS, to order up to 500 watts, Chargers 
apecials to order at ke 0 prices, example 
self- regulating, 9/10 
* AUTOMAT EAVY DUTY HOME CHARGER 
Virtually unwreckable, selenium rectification, output 
self-reguiated to the battery v anebip 
and finish, 12 months ger 
‘220/ 245 ¥ , 


lider res 


ell 1 amy 


tage, fine workr 


mates, 


SELENIUM, RECTIFIERS, 

makes. 12/15 ¥v. 3.4 amp., 

27/6, 24 v. 0.3 amp. . 9/6, 2 

6 v. 4amp., 15/6, 12/14 ¥. 6 amp 

92/-, pp. I/-, 24 v. 5 amp 
recta., 250 v. 60 m/a.,7/6, 25¢ 

p.p. 6d,, miniature 200 v 

bridge, 28/-. Many 

out transformer 

“ BENEBWBAT.”’ Battery desulphator and conditioner 

1/0, post 34. Car size 3/-, post 4d 


CHAMPION PRODUCTS 


43 Uplands Way, LONDON, N.21. Phone LAB 4457 


yr with 


SURPLUS 


@ TRYLON LATTICE LADDER TOWERS’ 


50fc. high triangular section, !2in 
Highest quality, with all hardware 
original cases. £40. 


@ TRIPLE DIVERSITY RECEIVERS. 
30 Mc/s. Built-in loudspeaker and power 
supply Fully metered Precision #H.F., 
Ue and B.F. Oscillators. Variable gain and 

selectivity Band pass and tone facilities 

Full details and photo available 


100 WATT 
MITTERS. Made by Woden. Self-contained 
in 4fc. 6in. cabinet. Input 190/250 v. A.C 
Output 250 watts Triode H.T. 2,200 v. Fully 
valved. £2210 - 


RACKS. Sit. 6in. high (A), channel iron 
sides, drilled and tapped shock base de Luxe 
43/10. (B) as A only 3ft. Gin. high, 40), 
(C) Sft. 6in. high, angle iron sides, plain base. 


@ LARGE VALVES. 42/2 (250 watts) 
VT-26C, DET-12, VU-29, 830B. 


@ R.C.A. HIGH POWER LOUD SPEAKERS. 
25 watts. Finest quality waterproof construc- 
tion with output transformer 
a mile away . 


@ TRANSMITTING COMPONENTS. 
Transformers, chokes, condensers, 
variety up to 20,000 voles 


@ INSULATORS 
50 different types 


wide 
New, in 


GU-50, 


Large quantities of over 


| ing microphone equipment 


1.5 to} 


BROADCASTING TRANS. | | 7kV 


| up lid, 
| carrying handle fram, AE in lid, 


| W1435 and Ua, output to a 


| ceivers are not 
Can be heard 


large | 


WANTED. Technical Manuals or Data of any ] 


American or British Service equipment 


Many other items too numerous to mention: 
your requirements. Lists available- 
All packing and shipping facilities. 


H. HARRIS 
ORGANFORD DORSET 
Telephone : 212 


Lychett Minster 


Wiretess WoriLp 


NEW onaneres AND SOUND 
EQUIPMENT 


INE-VOX disc recording equipments, type 
C7J for high-quality recordings from exist- 
price from 28gns; 
as a complete channel inclusive 
af mic., amplifier and playback equipment, at 
70gns; type C7, for highest quality professiona 
requirements—recorder mechanism at 48gns, or 
omplete channel at 110gns demonstrations 
arranged in London 
PLEASE write for details to K.T.S., Ltd., 60, 
Aylward Rd., London, 8.W.20 (Liberty 2426) 
Callers by appointment only. {0209 
GRAMOP: SOUND saiomant 
SECONDHA 
K.8 ~~ 4 com- 
kK 10 port able, complete, 
h w Fe. ares, valves, et £110 the 2 
KING (PILMS), Ltd., F im House, “Fast 


St ke 
. oats able disc recorder 
complete microphone 
condition; offers.—1501 
Sea, = 
RamemiT Ting EQUIPMENT 
crsaa” ET4352B_ T.U.s for BC375 
TR1430 TRIASA offered. -E.W.S 
Church Rd., Mose.ey Birmingham 
NEW. TV COMPONENTS 
ELEVISION %in canned formers 
TV coil sets, transistors, Mullard; 
a demonstration as completed 
Marlborough Yard, Archway, N.19 


also available 


model - Soon 


dic 
London Ri, Lele. on. 


NE COMPONENTS 
microphone inserts 
Mic-6), guaranteed brand new; 
-“Radio-Aid, Ltd (Retail 
a St.. Watfor 
vy F UORESCENT 
rice offer white stoved 
comp.ete with ballast starter and tube, 
to plug in, 210/240v a.c. 39/6; these are neat 
compact fittings suitable for home and work 
hop Maiden Transformer Supplies, Malden 
Riy. Station, New Malden, Surrey. Mal. 2655 


[0038 
COMPONENTS—-SURPLUS AND 
ECONDHAND 
ADIO CLEARANCE 
Court Rd., London 


ELECTROLYTICS, 
of mounting, 


RYSTAL (Cosmocor 


Special 


Lid., 27 
W.i. Tel 
capacity, 
price post paid 
4 by 


Tottenham 
Museum 9188 
voltage, size 

400, 6yv, 


| a50v" +20mt 


450v +20mf 


lip, 4 
+16 
| P15 85by. 


. Ay $25y 
1/6 ‘7 350v, ’ 4 
og. 450v. %) I 9; 32432, 450 
52 v, tian 3in, one ‘end 5/6; all ali cans 
some with sleeves, all volteges, WKG, surge 
where marked new stock, guaranteed 
TELEVISION! Set of 3 components, 
line output trans 
using EY51 


comprising 
with E.H.T inding to give 
(heater winding for EY51 alx 
included), and fitted with width control scan- 
ning coils, low go line and frame, focu 
coil (res. 10,000¢ current approx. 20 mA) 
the set of 3 for 42/-, plus 2/- post, diagram of 
line trans. supplied 
PERSONAL receivers, 3 valve T.R.F 


usi 
contained 


if ae 
in handsome bakelite wit 
size 76% xS5in with lid closed plastic 
these receivers 
cover the medium wayeband and operate from 
self-containe dry batts.. standard types 
air of lightweight 
tuning and re 
supplied brand 
phones, 
patients, etc 
surplus and are offered 


A c 


‘phones (H.R controls, & 
action opening ia switches on 
new, with ve 

et for invalids 


ready to play 
UNIVERSAL 20watt 
D.C t 
(Partridge O.P.T., 
A.E.E. Mu-Metal 
Valves, 2XEF37. 4X 
Switched input for high or low i 
and bass cut switches, V.C 
lug and socket, 220-250v 
. 150) output. Wired and 
“use, with valves brand 
carr paid 
5mA meters, moving coil, 
square, flush mounting, new 


bakelite case, 
boxed; 8/- 
trans., 250-0-250v, 80ma, 
0.6A, Pri. 0-210-230-250v 
MAINS trans. Pri s 
80mA, 800v 5mA, 6.3¥v 42A 6.9v 0.4A, 2y 2 
4v 1.1A, 5v 2.3A; these trans. have been taken 
from ex-Govt. equip.; some may have tag 
panels broken, but guaranteed O.K.; 13/- post 
paid; ideal for sco 
RADIO CLEARANCE "ite 27. Tottenham Cour 
ondon, Tel. Museum 9188 om 


June, 1954 


Switch 
on To 


ENLE 


ELECTRIC 
SOLDERING IRONS 


Solons save time, reduce costs. Solon 
soldering is always clean, reliable and 
simple. Five models, in voltage range 
100-250; each with 6 feet Henley flexible. 
65 watt; oval tapered or round pencil bits. 
125 watt; oval tapered or round pencil 
bits. 240 watts; oval tapered bit. 


Write for Foider Y.10 


NLEY’S Telegraph Works Co.Lt:. 
wie Hatton Garden, London. E.0.1 


—THE MODERN BOOK C0.— 


BRITAIN’S LARGEST STOCKISTS 
OF BRITISH and AMERICAN 
TECHNICAL BOOKS 


Electronic Organs by R. L. Eby. 
Postage 9d. 

Television Engineers’ Pocket Book 
edited by E. Molloy and J. P. Hawker. 
10s. 6d. Postage 6d. 

The Radio Amateur’s Handbook: 1954, 
by *' A.R.R.L."’ . Od. Postage Is. 
TV Fault Finding: Data Book No. 5 

Ss. Od. Postage 3d. 

Handbook for Wireless Operators by 
the G.P.O. 3s. Od. Postage 3d. 

Television Receiver Servicing: Vol. 
Time Base Circuits by E. A. W. Spreadbury. 
21s. Od. Postage 9d. 

Basic Mathematics for Radio Students 
by F. M. Colebrook. 10s. 6d. Post b 

Radio Control for Model Ships, "Beate 
and Aircraft by F. C. Judd. 8s, Lb 
Postage 4d. 

International Radio Tube Encyclopaedia 
y B. B. Babini. 42s. Od. Postage Is. 
Radio Engineering by F.E. Terman. 50s, Od. 

Postage Is. 

Electronic Gadgets for the Constructor 
by E. N. Bradley. 3s. 6d. Postage 3d. 

Radio Valve Data compiled by ‘* Wireless 
World."’ 3s. 6d. Postage 3d. 

Electronics by A. T. Starr. 32s. 6d. Postage 
9d 


40s. Od. 


Electrical Engineers’ Reference Book 
edited by E. Molloy. 70s. Od. Postage |s 

Radio Designer's Handbook by F. Langford- 
Smith, 42s. Od. Postage Is 


19-23 PRAED STREET 
LONDON, W.2 


(Dept. W.6) 
Please write or call for our new catalogue 
PADdington 4185. 
Open all day Saturday. 


Phone : 


June, 1954 


WIRELESS WoRLD 


DUODE 


SOUND, 

BRINGS 
HOME 
TRUTH 


The keener and more discerning your ear, 
the more important it is that you should 
nsist on hearing a Duode 


Compare Duode detail, Duode transients, 
the clear, clean Duode extreme top; hear 
the hard, true Duode bass, then listen for 
the missing items-——no resonances, no 
harshness, no boom. In these positive 
and negative virtues lie the secrets of 
Duode power to give supreme, lasting 
pleasure 


For the owner of discriminating ears a 
Duode is the soundest possible long-term 
investment 

If your dealer really knows anything about 


good sound he will know Duode. If you 
annot obtain satisfaction, write to us. 


BARKER 
SOUND REPRODUCERS 
3 Newman Yard, London, W.1 


| 2/6 
| WO 


| A. McMillan, 


OPPORTUNITIES 
IN RADIO 


yf Get this FREE Book! 


‘ENGINEERING 
OPPORTUNITIES’ 
reveals how you can 
become technically quali 
fied at home for a highly 
paid key-appointment in 
the vast Radio and Tele- 
In 144 
pages of intensely inter- 
it includes 
full details of our up-to 
study 
courses in all branches of 
TELEVISION and 
RADIO, A.M. Brit. 
I.R.E., City & 
Guilds, Special Tele- 
vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency and 
Genera! Wireless Courses. 


We definitely Guarantee 


. NO PASS—NO FEE” 


If you ning less than {15 a week this 
ng t s for you. Write for your 
It will be sent FREE and 


n. 


BRITISH INSTITUTE OF 


ENGINEERING TEES 
388> COLLEGE HO 
29. 31, WRIGHT'S LANE, 

NDON, W.3 


vision Industry 


esting matter, 


the-minute home 


component tine AND 


UPREME RADIO, 746b, Romford Rd 
Park, London, E.12. Tel. lif 


Mano: 
1260. Est 


rs. 
and television component 
t price 
= rods, 
rice 1/8 ea 
TEEL chassis, 
layout, 


bargains at 


copper tube type, 18in long, our 
ready punched, for superhet 
14inx6inx3in, amazing bargain at 2 


ea. 

POPULAR value, 4 and \)w resistors 
5 r doz, or ass. doz 

DERFUL buy! Crystal sets, in 

Bakelite case, oe <2%in x l54in, wired 

for use, 7/6 

FILAMENT frans.: Primary 0-250v; sec 

at 1% amp, 5/9 ea., or 5 amp type, 8/9 ea 

ALL types of condensers, vol/controls, speakers 


3d ea. or 


brown 
ready 


6.3v 


| Se. e “ex in stock at the very keenest prices 


, C.W.o., DO C.0 
SEND. Soa extra for postage orders 
2'ed s.a.e, all enquiries and list 
OUTHERN RADIO SUPPLY, Ltd., 
Newport Street, London. W.C.2 
displayed advertisement, page 149 
LECTRONIC Components Send stamp for 
interesti comprehensive bargain list 
, Oakfield Rd., Bristol, 8 (284¢ 
E have been fortunate in securing a very 
limited number only of heavy duty potted 
ains transformers at special clearance prices 
ideally suitable for recording, amplifying or an 
use where a “ super’ transformer is required 
three types only available:— 
nput: Standard mains. 
- GQ): 265- 0-265v, 175m/a. 
: 6.7v-—7amps 
: 4.lv—2. omee, 
4 6in x 5in x vain. woges 201b approx.; 25/- 


under £5 
[002 


: 365-0-365v, 120m/a. 
0. aoa 


2.5am) 
SIZE: Sin x alin x 7in weight 135\4lb; 22/6 each 


| plus 2/- carriage. 


Cc. ar \¥4 Standard mains. 
E.H.T. 1,5 


40v, 1.75m/a 
2amp 


Samp (for VCR 97, etc.) 
SIZE: _, an Sex Tie, weight 134.lh; 25/- 
2/- carriage. 
Walton ’S WIRELESS STORES, 4 
, Wolverhampton 


Ltd., 


each 


Stafford 
[0010 
38, Chalcot Rd., N.W.1 
Offer:—New mansbridge 


S2mid 350v 

4mfid 200v micro pack 

50v micropack 9d; Lf. chokes 
; X-Govt. new semi-midget multi 
2/-; 550 ohm wire 

volume 


condensers 


press button units, 1/-; meta! cased ( 
0 002 O.lmfd 550v 


01, 0.002, 0.005mfd’ 4/- doz, 
mica mould 6/- doz; ex-unit bargains: relay 
actuating gear train and contacts, 2/6; com- 
ponent assembly consisting of 5 condensers, 6 
resistors and transformer, 2/-; ditto, but iron 
cored coil in enclosed former, easily rewound 
transformer, several condensers, resistors and 
choke, et wire wound viterous resistors 


ceramic, H 
B9A moulded 
RM4 
; glass dials 
L, 5-wave, 5-wave, all 1/-; 
9-wave with provision for magic eye, 
Valves: VR91L @ 5/-, 


> vy 
CV1329 10/6, CV522 7 
/-, CV216 8/6 2/-, 128R7_ 7/€ 
8/-, 1G6 6/-; terms cash with order 
postage and yay extra; 24-hr posta 
vice; 5.2.4. sb free list 
ANTED, EXCHANGE. ETC 
V.F.O. units in new 


GROUP 
we Tel 


Lid., 46 


Greyhound Rd., Fulham 
1138/9 {0194 
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{POR OVER 20 YEARS 1 THERE 
HAS BEEN AND STILL IS 
ONLY ONE 


Specialists in the manufacture of the 


: HIGHEST QUALITY CHASSIS 


Ptodet 
FC 


RADIOGRAM® @& 
’ N 
CHASSI We have a comprehensive range 
of superb Chassis ranging from 


8 valve superheterodyne to a 15 valve Band- 

spread receiver. The three most popular 

models, universally acclaimed are :— 

FC.38—8 valve—all-wave—Price 
inc, tax 

RF.41—10 
(ine, tax). 

EXP 125;A—WU_ valve —all-wave — Price 
£48 19/5 (ine. tax). 


£23/13/- 


‘valve—all-wave—Price ‘£31 19/8 


| RADIOGRAMS As introduces in March 


our ‘“‘ Special” Radio- 
| gram is now much in demand. This superbly- 


| cabineted receiver incorporates the magnificent 


FPC.38 Chassis, the very latest 3 speed inter- 
mixing Record Changer and a High Flux 10in 
P.M. Loudspeaker 


“ Special " 
Radiogram 
Price 

79 Gns, 
(ime. tax). 


TELEVISION 


The TV.5 Range is available in 

many forms and incorporates al! the 

most up-to-date improvements such as 5-chan- 

nel selector switching and aluminised flat faced 
tube and tinted filter 


* PROVISION IS NOW MADE FOR A 
13-CHANNEL ADAPTOR, WHICH 
WILL BE AVAILABLE ATA’ NOMINAL 
CHARGE WHEN REQUIRED. 

ne TV.5 Range really gives the 
ACK AND WHITE PICTURE 
Chassis, £54/-/3 (ine. P.T.), 
Table Model, £61/19/- (inc. P.T.), 
Console, £72/9/- (ine. P.T.). 
. Chassis, £64/15/11 (ine. P.T. 
Console, £82/19/- (inc. P.T.). 


SEE PAGE 62 FOR DETAILS OF 
OUR NEW AMPLIFIER 


TRUE 


* 


| Our Showroom at the address shown below 
is open daily from 9 a.m. to 6 p.m. (Satur 
days 5 p.m.) and we are always delighted to 
demonstrate any of our Models or supply 
any information regarding them. If unable 
to visit us please send for the specifications 


you may require 
WIRELESS & 
ARMSTRONG Ye.evision CO. LTD. 
WARLTERS ROAD, HOLLOWAY, LONDON, N.7 
Telephone: NORth 3213/4 
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Wmeress Wor_p 


MANUFACTURERS’ SURPLUS |V 


Outstanding Bargain Offers 


AMPLIFIERS 
A.C./D.C. 110-250. 
Output 4 Watts. 


2UL41 in push-pull, UCH42 phase splitter and 
ist amplifier, UAF42 mike stage, Size 9 x 4 x 4in. 
Ideal for Rec. Players, Baby Alarms, Tape Rec. 
and unlimited other uses. 90)-, pp. 3/- 
Output Transformers to match, 16/6. 


€.H.T. TRANS- 
FORMERS 
5-6 Kv. with 
37/6, pp. 2/6 


U22 Rect. 


TRANSFORMERS  (tropicalised) 300-0-300, 
200/250 v., 80 mA., 6.3 v. at 3 amp., 4 v. at 2amp 
13/6, pp. 1/6 


METAL RECTIFIERS. 
6/6, pp. 6d. 


Hundreds of Bargains in TV & Radio Components 
Send for list 


Jackson's Radio Supplies 
163, Edgware Road, London, W.2 


280 v. 80 mA. H/W 


VALVES!! TUBES!! 
Wholesale and Export Only 
First Grade Quality—British & American 


S. SZYMANSKI 


12a Leighton Grove, London, N.W.5 
Tel. GUL 6077/8 Cab. “Shemanskee, London” 


THE MAGNEGRAPH 
RECORDING CO. LTD. 


1, Hanway Place, London, W.|!. 


SPECIALISTS 
ONLY IN 
MAGNETIC RECORDING 
EQUIPMENT. 


Send stamped addressed envelope for 
details of :- 


HIRES 

SALES 

REPAIRS 
DEVELOPMENT 
DESIGN 
ACCESSORIES 


2156 


h et h 
ad ’ x 


WANTED, EXCHANGE, ETC. 
HF test equipment. 


TS47AP, ‘T8174 be lg J T5148 or TSX-48E 

analysers; BC221 freq meters, TS69, and any 

Klysrons type 723/AB, 2K33 

APR4 and units TNI€ 

8X28s and 

highest offers 

Universal Elec 
Square 


; microwave equipment 
| given by return.—Ger. 86410 
tronics, & Lisle St., Leicester 
| don, weo2 

ANTED, receivers A.P.R.4, also T.N. 


radio test 

LESLIE DIXON. , Queenstown 
| Battersea, 5.W.8 2159 

ANTED, R.C.A. transmitters, all types or 

any R.C.A. component including chassi 
and metal wor 
McELROY- ADAMS wg GROUP td 
re Rd., London. W6. Tel ulham 


|; Wise: Tunin 


for R54/A 
War, service sheet for receiver R1( A 
Bonson, 70, Kensingt« 
| avon Manor Park, E.12 [2887 


ANTED, G.E.C. Wobbulator ood price 
Reyno ds, 48 Melford Rd., London 
. (2809 
W&NTE 
mint 
sam 


e 
McELROY-ADAMS MFG 
Greyhound Rd., London 
1138/9 


TN17, TN18, TN19 


each offered 


units, 
£50 


12 transmitters in 
control boxes for 


D TCS&/6 or 
condition , 


rcs 
aiso 


GROUP, ee = ae 
6 Te l 


ANTED, HRO coils, Rx 
BS348s, 827s, etc.—Details to 
Service, 254, Grove Green Rd., London, 
4986 
ANTED, set manufacturers’ or ex-Govern 
ment radio equipment, large or small quan 
tities of valves, electrolytics, speakers, meter 
also components 
LOWE BROS., 5, Fitzroy 8t., London, W.1 
Tel. Museum 4389 {2703 
RGENTLY wanted, manuals or instruction 
books, data, etc., on American or British 
Army, Navy or Air Force radio and electrica 
equipment.—Harris 93, Wardour 8&t., W.1 
Gerrard 2504 (2661 
ANTED, BC610 Halicrafters, ET4336 trans 
mitters, AR&88s receivers and spare parts 
for above; best prices.—P.C Radio Office & 
Works, Beavor Lane. Hammersmith, W.6. Riv 


[0080 


Ley. 
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pay highest prices in 
| the trade for all American equipment, in 
cluding test sets, transmitters, receivers, et« 

| Jersey House. Jersey St.. Manchester, 4 : 
| Central 7834-5-6 


R.C.A 


| ALTHAM RADIO Co 


e 
[0228 
type 
tuning 
and 


speech amplifiers, 
and aerial 
Stating quantit 
Office and 
Hammersmith, W.6 


ANTED, good quality communicat 
domestic radios, test equipment, 
rices id, established since 1937.- r 
adio, 58a, Newport Court, 1 min. from Leices- 
|ter Sq. Tube el. Ger. 4638. Call, write or 
send Hours of business 10-6 p.m Open al 
day Saturday [0199 
signal 


WANTED, pperaters types 30, 31, 51, 
53, 54, 56 and test 


also any Americs 

equipment with rg ‘ts yr BC 

cé.vers types 88, 4 

price and details to Hathel d Instr 

175, Vane ites Rd., Hanwell, 

0779/9857 

wt buy ART/13-T47A or T47 type trans- 

ee R5/ARN7 radio compass receiver 

BC348 complete; 

receiver; receivers; 

Loran asmnabver: R89B "Blidepeth: 768C : 

meter receiver; TEIS2C scope RA20 

units; T17 microphones; TS67 test sets 

eurye , 49, Washington Avenue, Littl 
, (2843 


s 
iments, 
‘el. E 


— 
VALVES 
500 * valves, t¢ DET12 
eac. Pype 
— Rad., Birmingham, 
VALVES WANTED 
LL types valves wanted; state price and 
quantity available —Box 4441, (2710 
LL types of valves required for cash 
quantity and condition.—Bentley, Ltd 
|Chalcot Rd., N.W Primrose 9090 
'60/- paid for 723A/Bs_ 45/- 
quired types 808. 707B. 832, etc.. an 
guantity.—Write/tel. Pype Hayes Radio, 


sppesury Birmingham, 24 Erdington 
494 [245¢€ 
CONTACT LENSES 


ODERN CONTACT LENS CENTRE, 7(J.1) 
Endsie‘gh Court, W.C.1. Deferred terms 
Booklet sent. {0211 
CABINETS 
EWIS RADIO have the best selection 
finest finish.—See page 151. [02 
ALNUT radiogram cabinets: details 
Cabinetware, la, Heyes St., Blackburn 
ALNUT radiogram and television cabinets 
soundly constructed; stamp for details 
R. Shaw 69. Fairlop Rd., Leytonstone, E.11 
{2 


(VT62), for sale 
ayes Radio, 606 
(2786 


state 
58 
{2715 


813s. also re 


62 
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Most types of coil winding undertaken 
Very quick deliveries, small or large 
quantities. Transformers, Chokes, Solen- 
oids, Relay Coils, etc., wound on your 
own bobbins or formers for your own 
assembly. Impregnating (varnish) on 
all work done if required. Best quality 
material used. Single prototypes made 
to high standards, regulation and cool 
running, etc. 


FOR CATHODE RAY TUBE FAILURES. 
Special low capacity secondary winding for 
Heater/Cathode shorts to restore picture 
after this fault has occurred. All Primaries 
tapped, framed and tag panelled. 200/250, 
2v.at2a.,4v.at2a.,6.3 v. at2a., 108v 
at 0.3 a., at 29/6 each. 

(Discount to trade) 


EMISSION REJUVENATORS. 200/250 
tapped output tapped in steps. 2 v. to 24 v. 
to 22 v. at 2 a., at 35/6 each, 

Output 200/250 tapped in steps 6.3 v. to 
7 v. to 8 v. up to 94 v. at 2 a., at 37/6 each 
(Discount to trade) 

Both space wound for Heater/Cathode shorts 

also 

T.V. HEATER TRANSFORMERS. 200/250 
6.3 v. at 7 a., 0-2-6.3 v. at 2a., at 19/6 net. 

T.V. AUTO TRANSFORMERS. 0-/90- 
210-230-240 at 6.3 v. at 7 a., 0-2-6.3 v. at 
2a., at 27/6 net. 

T.V. FRAME TRANSFORMER. 
magnetic deflection, suitable for 
home constructed sets at 15/6 net. 

FULLY SHROUDED, 200/250 input, 
350/0/350 v. at 150 mA., 6.3 v.54, 5v.3a., 
49/6 nett. 


NORTHERN TRANSFORMER co. 


215 BARKEREND ROAD 
BRADFORD, YORKS 


60 H. 
most 


We specialise in manufacturing of 
Chassis in all metals, large or small 
quantities to your own specifications. 


V. W. BEAMISH 


Shardeloes 5 re Rd., New Cross, 


-——PRECISION | 


‘Ve 


, 8.£.14, 
Telephone : TiDeway 4795 


POP BAOEDPLaoOLD aaa? aD? : 


Introducing the :— 


TYANA TRIPLE THREE 


= 


“sS => Reg. Design, 


No. 867884 
MAKE SOLDERING A PLEASURE 
SMALL SOLDERING IRON 
ay og with detachable BENCH 19 6 


Hr only 8hin. ; adjustable long bit dia. 
100/110, 200/220, 


mains 
30; 250, 


The “STANDARD” 


Popular Soldering Iron 


voltages 


now reduced to 14/ rT 
Replacement Elements and Bits for both types 
always available. 
KENROY LIMITED 
" 152/297 UPPER ST., ISLINGTON, 
LONDON, N.|. 
§ Telephone : Canonbury 4905-4663 


. 
5 
$c 
} me he on “high- power coldering iron. 
§ 2 
§ 
; 
§ 
9 
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ANNOUNCEMENT! | 


DENCO (CLACTON) 
LIMITED 


In order to avoid confusion between 
the well-known trademark “DELCO” | 
and our own trademark “ DENCO” | 
s “DELCO” was registered as | 
trademark before “ DENCO”’, we 
agreed to withdraw our “‘ DEN- 
trademarks from the Register | 
i revert to our former trademark | 
MAXI Q”. In future all of eg 
products will be manufactured, adver- 
tised and sold under the registered 
trademark “ MAXI Q”’, 


ave 


CO” 


DENCO(CLACTON)LIMITED 


357/359 OLD RD., CLACTON-ON-SEA, 
ESSEX 


SWAN MODEL CZR 


Par 
COMPONENT BRIDGE | {ci 


SHORT SPECIFICATION 


¥ 
Inductors can be matched, or compared with external 
standards 
Seale Accuracy: From + 2% 
Finish: Smart grey leatherette covered case, 
eacutcheon outlined with burnished aluminium. 
Asingle ear plece is used as & sensitive nullindicatorand the | 
nternal oscillator can be used as & separate audio source. 
PRICE £5.5.0 complete, carriage free. 
Guaranteed for 1 year. 
Please write for full specification. 
Our terms are cash with order or C.0.D. Complete satis- 
faction or money refunded. 
Write to:— 


SWAN ELECTRONICS, 
43, mute =o ROAD, PECKHAM, 
ONDON, 5&.E. is 
ves NEW Cross 7136. 


at Xl to +5% at X10. 
perspex 


| Pas es 


WIRELESS WORLD 


CABINETS 

ABINETS made tw order. Send details 
for quotations 

BASS Reflex Cabinets, finished in period or 

contemporary styles; see display advertisement, 


INETS Goodmans and other Loud- 


akers 
cot can see your cabinet being made in our 
cabinet making a m till 5.30 Saturdays 
A. DAVIES 60. cab met Makers), 5, Park 
hill Place < Parkhill Rd., Hampstead, 
Gulliver 577 


for 


cea AN® senv)ee 
AINS transformers wound, new 
formers to any specification 
MOTOR rewinds and complete overhauls; first - 
class Corkman: fully guara 
P.M. ELECT Bidgs 


trans 


"potters 


Ltd., 
| Warser Gate, Nottingham Est. 1917. Tel a7doe, 


romyptly.—Mode! 
liingdon Rd., 
[2837 
ERVICE sheets for hire or sale, over 2,000 
models, radio and television; sae. en- 
uiries.—W. Gilbert, 24, Prithvilie Gardens 
ndon, W.12 [2874 
Teepoamas 
E.H.T 
delivery, ran 


OUDSPEAKERS repaired 
Loudspeaker Service, 
Oxford. 


rewind service, 
transformers and chokes, 
e of replacement types ex s 
to your specification 
TAN RADIO SERVICE 
London, W.10 


AINS transformers, E.H.T 
chokes and field coils, etc.. 
efficiently 


mains 
rompt 
ck or 


Co 75 
Ladbroke 2296 
[0200 
line outputs, 
promptly and 
rewound s. ammcasee to any 
specification; 12 mon ont. 
LADBROKE REWIND 8 RVICE Ltd., 820a, 
Harrow Rd., Kensal Rise, W.10. Lad. 0914 
10222 


LECTRICAL test instruments repaired and 
Standardized, all types British or American 
ammeters, voltmeters, ohmmeters AC 
etc.; meters 


Kilburs toes 


converted to 


ICAL STROMENT REPAIR 
burn Lane, London, 
(2a 


AR? Equipment repaired/rebuilt or mc 
ta recorders amplifiers 
ame projectors, quotations without obligation 
yments available above £15 Ber - 
rown, 583, Goldhawk Rd ines. 


, -EOUR service, 6 months’ 
mer; - . Mains outputs and 
if.s., ete.; all ty new trans., etc., sup 
plied to specification; “business heading or ser- 
yee card for trade prices.—Majestic Winding 
140, Wi .. Bournemouth {252¢ 
Abe protpetene! sound recordists ana mem- 
ation of Professional Re- 
cording” Studios, we are particularly well quali- 
fied to give advice and service on all aspects 
of sound reco: and reproduction. Design of 
tape equipment ciality. Circuits designed 
tions carried out quickly 
ven. See also below:— 

service to trade and ama- 
manufacture and repair of eiec- 
jment carried out by specialists 
to small or large orders 

48-hour service 


Sand J. 


guarantee, any 


| [ae 7 ae 
don, W.2 5092 (2 lines) 
oo2e 


RMATURE rewinding service to the trade, 
| AX ——. drills, grinders, hood dryers. 
t—T— m tock. 24 ul 


cleaner armatures re- 
we also special 


=. service; every job 
teed: ise in complete over- 
auls and rebuilds of | x. ey all 
‘acuum c r parts, hoses rings, fans, 
oder for any make in stock —Regam Elec- 
tric 95. Park Lene. Leeds {0028 
PAINTS. CELL CuLoge. erc 
ha. k, 3/6 post free, cellu- 
tic my and all spr 
+ catalogues free.-— 
id Wood, mford 
AND PROPERTY 
& Co 


rm freehold factory, 

approx. 5,000 8q ft, steel framed building with 

concrete soos office and caretaker’s accom- 

modation, .. boller house and garage 
all main services: £14, 

APPLY Harold E. Levi & Co., 760, Lea Bridge 

Rd., Le . BZ. Ley. 1171/4117 {2861 

ADIO and TV servicing workshop (Trade 

5 and As ag FL ee. installation contractor; 

6 years estab. reta and pet pe “seine 

, & “172800 “plus 5.8.¥. ce 

7 


wo~Gocdwit, equipment and pa of 
L special 


BUSINESS OPPORTUNITIES 
ISHED firm of exporters in the 
. Invite manufacturers seek- 
communicate Box 


capital 
. Tradiograms 
consumers; pertascenie 
ements completed ; 


ePoteten 
basis; all other arra: 
detalls of experience — Box "aia 


give full 
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—TUNERS— 


V.H.F./FM 


After considerable research into the many 
problems of V.H. F. nn cope Modulation 
reception, we are e that 
our Tuner Type ese! is Svaitebtdice experi- 
ters an 
The excellent reproduction with absence of 
background noise provides an amazing 
degree of realism when used with Wide 
Range reproduction equipment. 
The FM8i uses the latest valves and tech- 
niques; Tuned A..F. stage; Frequency 
Changer; 2 LF. stages; Ratio Discrimin- 
ator ; A.V 
Tunable between 87.5 Mc/s.-100 Mc/s., the 
FM8i will receive the B.B.C. Frequency 
Modulated V.H.F. transmissions approx- 
imately 50/60 miles radius from WROTHAM 
| Please send for leaflet 


9 Band (6 Electrical band spread) with 
R.F. F.C.21.F. Delayed Amplified A.V.C. 
Variable Selectivity. Fly heel Tuning. 
Tropicalised. Suitable for use with any 
High Quality Amplifier. €44. Tax paid 


S6BS 


A new model similar to the well-known 
S6BS but only 3 Waye Bands ; |6m-50m, 
195m-550m, 800m-2,000m. £30. Tax paid. 


As S36 but 4 Wave Bands ; 
35m-100m, 90m-250m 
Tax paid. 


S6 
S6E 


12.5m-37m, 
190m-550m. £30. 


3 Wave Bands, 16m-2,000m, R.F. pre- 
Amplifier, variable selectivity |.F. Delayed 
amplifier A.V.C. very low distortion 
£21/6/8. Tax paid. 


As SS but 12.5m-550m. €21/6/8, Tax paid. 


$5 


SSE 
M 


A modified version of all models is available 
for use with Leak, Acoustical and other High 
Quality Amplifiers. 


Unie 


The Standard high-quality Feeder 
S RF 


Specification as but without 


amplifier. €16. Tax paid. 


C. T. CHAPMAN (Reproducers) LTD. 
RILEY WKS., RILEY ST., CHELSEA, S.W.10 
FlAxman 4577/8 


Export Enquiries Invited 
Sey AAAI 


10 VALVE 
RADIOGRAM 
CHASSIS £32/8/4 


Good quality sound reproduction is 4) ist as easy to 
get as mediocre results if you g ut it the right 
way. Naturally we believe our ex Beak. st is one of 
the main requirements, but then « lot of our 
customers believe so also. Certainly used with 
suitable speakers and gramophone pick-ups it gives 
reproduction not exceeded by spending much more 
money. Technica! details willingly sent on request 

Fidelia Standard 7 vaive mode! 

Fidelia Plus & vaive model 

Fidelia 10 watt amplifier 

Fidelia De Laxe 9 vaive model with 

7 watt push-pull output stage £ 


ALL MODELS have tricds outpul stages 

Selectivity, Separate Bas and Treble 
Oathode follower det--tor, 
cycle audio response 


Variable 
Controls 
20-20,00) 


2 AMHURST ROAD, 
TELSCOMBE 
righton, 


EL RO Ge- 


SUSSEX 
NTS Tel: Peacehaven 3156 


| Radio engineers 


isAolece) 


METERS 


FOR WORKSHOP AND LABORATORY 


Electrical test instruments re 
paired and calibrated, all types 

makes, ammeters, volt- 
meters, ohmmeters, OC/AC 
multirange meters, etc., meters 
convert and rescaled to speci- 
fication Quick service for 

industry 


THE ELECTRICAL INSTRUMENT 
REPAIR SERVICE 


329 Kilburn Lane, London, W.9. Tel. LAD 4168 


We cannot guess how 
pressed you may be to 
secure first-class sub- 
assemblies. In making 
our own requirements of 
electrical control panels, 
electronic apparatus, instrument cabinets 
and so on we have a steady ebb and flow of 
spare skilled sub-assembly capacity. It 
would perhaps be worth your while to 
enquire about it. 
INSTRUMENTATION DIVISION of 
COSTAIN-JOHN BROWN LIMITED | 
a2 UPPER W RN PLAGE, LONDON, W.6.1 


| development of electrical 


WIRELESS WORLD 


FINANCIAL & PARTNERSHIP 
ADIO. Television and Public Address 
addressed to progressive Television and 
One half of the shares of a 
Vompany in old established business 
, including valuable stock in trade, and 
ts; no liabilities; 
balance of shares held 
engineer of high standard 

od; long lease.—-Box 5116 


Limited 


working electronic 
an assured liveli- 
{2888 
WORK WANTED 
SSEMBLY, wiring of al! types of electronk 
RAM or goneret panels, switchboards, etc 
High Rd., London. N.2 {0219 
ID approved contractors for machining 
assembly coilwinding, speciality. distrene 
work, and toroidal winding.—-Bel Sound Pro- 
ducts Co., Mariborough Yard, N.19 {0183 
E have excellent facilities including coil- 
winding and machining for short-assem- 
bly runs and prototypes.—Coilwinding Services 
26a, Wadham Road, London, 8.W.15. Putney 
2667/8950. (2868 
LECTRONIC sub-contracts dnd prototypes; 
modern miniature technique, exp. govern- 
ment work, skilled labour only.—Astra Radio 
and Television, Electra House Haslemere, 
Surrey. Tel Haslemere 1134 [2633 
MISCELLANEOUS 
C% wating machines; from £15 
0, Witton Rd., Birmingham, 6. 
ETALWORK, all types cabinets, chassis 
racks, etc., to your own specifications; 
capacity availabie for small milling and capstan 
up to lin bar. 
TT’S METAL WORKS, Ltd 
Chapman 8&t., Loughborough 
OUR own ‘tape recording transferred to 
disc.— eall or ‘phone Queensway 
Private Studios, 123, Queensway, 
W.2. Tel 992. Studio recordings, 
ey | service 
os wee April/Dec., 
1945 
unit 


Hawkins 
[2879 


(G4B1) 
[0208 


volumes 19 
missing) Ddest 
70/-; Haynes 8112 
20/-; Elac R25 Mk 
I Box 5051 [2869 
Pp" rds. Send s.a.e. for free 
price lists and samples, including “ein ma- 
hogany ply 10d ft, sheets 72in36in; hard- 
board all sizes, from 6d sq ft; free delivery 
(100 miles).—-N. Gerver, 2-10, Mare St., Lon- 
on, B.8. Amherst 5806 [0027 
NGRAVING amateurs and trade could take 
the opportunity of engraving problems in 
the future by getting in touc 4 with A.G, En- 
grns.. 19, indmill Rd., London, 8.W.18. 
Brass, bronze, erinoid, Perspex dials 
one fs or repetition equally a, 54 
00% 


AVE it done by professionals at reasonable | 


rates; surely you can earn a little extra 


| by supplying your clients with om of thin 


12in one, 

Ss; 5.a.e 
, Clover Mews, Ao 
61 


OPPER wires enamelled, 
silk covered, all gauges; 
washers, soldering tags, eyelets, 
laminated bakelite panels, tubes, 
Tufnol rod, headphones, flexes. etc.; latest radio 
publications, ful] range available; list, s.a.e 
trade supplied.—Post Fedlo Supplies, 33, Bourne 
Gardens, don 0138 
OUR tapes to’ dist (78 & L.P. Microgroove 
genuine), tape, disks, accessories; trade 
terms on above; -M.I, & Perrograph Re- 
prea 3 studio and mobile ofeevice. professiona! 


iors ey * Services 
(Regd. 1949) St., lanchester, 
Eccles 1624, idusieat Director "Tastee ot 
A.R.M.C.M. {0 


tinned, Litz, hm 


coil formers 
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NOTICES 

RITISE SOUND RECORDING ASSOCIA- 
TION. Details of membership, open to 
the professional sound recording engineer and 
all others interested in ees high quality 
reproduction and other branches of audio 
engineering, together with details of the Lon- 

don lecture d the 


rship 
more A.M.1.2.E., 12, Strongbow Rd 


Eitham, "8 0031 


SITUATIONS VACANT 
The engagement of persons Fay these 
advertisements must be made through the local 
Ministry of Labour and National 
Gpplicant is a man aged 
18-50 inclusive, uniess 
he employer is excepted from the 
.. of The Notification of Vacancies 


Levenstr OF SOUTHAMPTON. 


A TECHNICIAN with an interest in 
instruments 
- of Mechanica! 
will be 
expecta to apply his Kpowledee to the prob- 
lems of measurement which occur 
Technical 
Certificate 
ed.—A plica tions 


uired in the wt 
gineer 


equivalent 
in wriEns 


University 

po ay me une [2886 

NIC a required {| late! 

Ee" for = work on. deaf. aids — 

Thomas Thirsk, » ¥ i Rd., cre don, 
Surrey. Thornton Heath 12e2 


Lancashire coast town; | 


METERS. New, boxed. 
im/a F.8.D.) Rec 
100 m/a., 300 m/a 
M.C. 90a. Allat @/-each. a4 po rt 5 m/a., 
Tr. 3 
7 
met. 6 m/a. TC (500.8. F.8.D.) 17/6. 
M.C. Proj. 10/-. 2in. aq. 4. W v. MC, 
proj. met. 250 v. 500 cycles M.I., 17/6. 
R1156, slow mete drives, 7/6; B.F.0. Box, 4/-; 
1.f. Filter, 2/6. Vv. Pre-amps., with 1/VR136, 
with 2 VRO1,17 Hy Trans. Aart 110/240 v. Outputs 
0-0-3650 120 m/a. 6.3 v. 4a., 4 ¥. 2 a., new 16 
Metal HW 270 v. 80 6/-; 480 v 
80 m/a., 600 ¥ 30 m/a /6; nw CT i2 ¥. da, 1/6. 
BO610 Tank ¢ oils, 5/-. ‘0! Sin. dia., 
20 k. 10 w., B/-. CONDENSERS 15 kV w ceramic, l each 
00 pF and 750 pF, in sealed case, 5/-. 
DYNAMOTORS, soiled cases, D.C. (approx. 250 v 
4) m/a.,at 6 v.),8/@. 24 ¥. to 250 v. 100 m/a. (twice), 
17/6. RELAY 12 v. actuating toothed bakelite 
wheel, 2/6. RSI70A. 160/200 me/s. 14 valves. Brand 
new, 75/- (carr. 7/6). WAV , new, 3/VR92, 
VR196, 1/635, 140/250 me/s. (less meter), 90/-. 
230 v. input, power pack for this 22/6. 
LF.T.s, new, canned 7 me/s. (R1355) or 10/13 me/s., 
1/6. BF. UNITS type 24, 15/- ; 25 17/6 ; 26 45/- ; 27 
45/-; (26 and 27 with broken dials, 35/-). Universal 
Avometer, replacement front panels, 7/6. CHOKES 
LF 9H 100 m/a. 7/6 ; 5H 200 m/a. 4/6 ; 50H 20 mia 
4/6. CR100 Power Packs (Rotary) 6 v. D.C. to 200 y 
#0 m/a.smoothed suppressed, 15/6 (carr. 5/6). NOISE 
GENERA , new, with valves, 4/VR65, 1/6V6G, 
1/CV172, 30/- (carr. 5/-) 
BELLS, underdome 50v. A.C. 3/6; G.P.0. 50 v. A.C 
Magneto Ringers, 5/6. ALADDIN FORMERS, i, § or 
tin. dia. with slog, 94. VAR. CONDENSERS, mini 
ature, spindled, 1), 26, 50 & 75 1/3; 20 pF preset 
1- ” Roe. CLIPS, 64. pr OCT. VALVE- 
ROLDERS, baseboard mtg. 3/- CERAMIOONS 
2, 3, 6.8, 10, 12, 16, 20, 33. 39, 47 
1000pF HiK od. DRIVES, epi- 
RS A.C. 400/2000 cycles 115 v 
7/6. HEADPHONE CORDS, 


MLC. 2jin. Fi. rd., 130 v 
eg 65 Yedg as ~ 100 m a. 
KL. . T.C » 2 


, yy ae 
with plug, 18ft. 2/6. 


List and enquiries, S.A.E. please! 


Cash with order. Postage extra 
Immediate delivery. 


Terms : 


Callers and Post 
W. A. BENSON (WW), 
308 Rathbone itechapel, 
Liverpool 18, STO 1604 Liverpool, 1 ROY 1136 


THE 


“ CHALLENGER” 


COMPACT TAPE DECK 


Takes 600’ Reels Twin Track 
Recording Tape Speed 33” & 7;” 


PRICE: £10.10.0 


Stamp for (ull specifications to :— 


E.W.A. 
266 WARBRECK DRIVE 


BLACKPOOL 


MORSE CODE Training 


COURSE? for BEGINNERS 
ERATORS also a 


and OP) { 

SPECIAL COURSE for passing 

the G.P.0. Morse Ti for 
AMATEUR’S 


securing an 

TR ITTING LICENCE. 
Send for the Candler 
BOOK OF FACTS 


t gives details of all Courses 
Fees are reasonable. 


Terms: yi or Monthly 
‘ayments. 


|THE CANDLER SYSTEM co. 
(SSW) 52b ABINGDON AD. KENSINGTON 
LONDON, W48 


| Candler System Co., Denver, Colorado, U.S.A 


AIR DIELECTRIC TRIMMER 

Protected by Acetate Case 
Capacities from 4 to 70pF in vol- 
tages of 500 and 1,000 D.C. Width 
16.5 mm. Length 22 mm. Acetate 
dust cover optional. Insulation 
over 10,000 megohms. Power 

factor less than .001. 

Type approved Cat. A. No. 464. 


OXLEY 


DEVELOPMENTS CO.LTD. 
ULVERSTON, NORTH LANCS. 


EL.: ULVERSTON 3305 


NEW G.E.C., S.T.C. 
LITE’ SELENIUM 
Largest L.T. range 


Latest Current Products. 


AND “* WESTA- 

RECTIFIERS. 
in Great Britain. 
NOT Surpius. 


CURRENT PRICE LIST 


DEDUCT [5% FROM S.T. & C. PRICES. 
; K3/45, 8/2; 

, 14/8. 
BRIDGE CONNECTED FULL WAVE. 


16/4; |6a., 26/-; 2.5 a., 29/-; 
:4a., 34/6;5 a. 37/6, all post free. 


70/-; 1S a, 82/32 a., 128/- 
5 a., 174/-; all pose 1/2. 
BRIDGE CONNECTED HEAVY DUTY 
Tiin. SQUARE COOLING FINS. i7 v. 
6 a., 49/6; 10 a., 56/- ; pose 1/6 
BRIDGE CONNECTED HEAVY DUTY 
Funnel Cooled, also 
Tin. SQUARE COOLING FINS. 
same both types 


Re- 


: 10 a., £12/15/- ; all post 1/10. 
“WESTALITE” (BRIDGE), 


12-15 


;5a., 69/10; 10a. 1 
E.H.T. RECTS., |4D, 134, 22/- ; 36 E.H.T. 
31/10, all post extra. 


Wholesale and Retail 
Special Price for Quantity. 


T. W. PEARCE 


66 GREAT PERCY STREET LONDON, W.C.1 
Om Pex Between King's Cross and Angel 


tooville 


| and radar navigational aids for both civ 


| High 


| Light 
| scanners. 
| APPLICANTS should have had technica! 


| ing accommodation 
| near future for successful 


WIRELESS WorRLD 


SITUATIONS VACANT 
Reve technician required as 


SIGNALS Assistant Ins 
Nyasaland Government 


ctor of Police by 
or one tour of 2-3 
salary 
commencing 
Salary according to experience, outfit allowance 
£50. uniform allowance £10 a year, free 
Passages, liberal jeave on full salary; candidates 
must be between 21 and 50 years of age, of 
good education and physique, not below 5ft 7in 
in height, normal vision without glasses; they 
must have a sound knowledge of H.P. & V.H.F 
fixed and mobile simplex and duplex radio 
telephone systems and low ower petrol/electric 
chargers and alternators; nowledge of morse 
and ability to instruct trainees in radio sub 
jects desirable 
WRITE to the Crown Agents, 4, Millbank 
London 8&.W.1 State age, name in block 
etters, full qualifications and experience and 
quote M1/36025/WF (2ele 


A SRONAUTICAL Radio Engineers 


MARCONI'S WIRELESS TELEGRAPH Co 
td., are continually expanding their already 
wide activities in the field of aeronautical! radio 
There are posts available for development, pro 
ject, field and sales engineers on all aspects of 
airborne and ground communications and radio 
and 
wh s in 
confidence, 


military purposes.—Any engineer 
terested in this fleld shoulc apply in 
giving details of his experiemn et and 
quoting reference 8.A.44, to » Manager 
Aeronautical Division, Marconi's ele Tele 
graph Co., Ltd., Dept. C.P.8 /, Strand 
W.C.2. 


2743 
EXPERIENCED Microwave Engineers 


ARE invited to apply to Decca Radar 
to join the Company in its exter 
in a wide field of microwave link ar 
development; the Company offers exce!! 
ting salaries and first-rate opportuniti 
to exploit their initiative and to rise 
to responsible posts; graduates without 
trial experience who are prepared to 
take intensive training are also invited 
apply for junior ts; applicants must 
British nationality.—Apply Ref RLA/14, 
Decca adar, Lid., Research Laboratory, @ 
Tolworth Rise, Surbiton, Surrey | 2509 
E HAVILLAND PROPELLERS, LIMITED 


Ltd 
work 


REQUIRE an Engineer to act as a 
tive in Australia in connection with 
weapon trials 
THE post is largely adrinistrative but a good 
practical engineering background with specia 
experience in the electronic field required 
several years work in industry essential, I 
with experience on radar in the R.A.F. or R.N 
during 1939-1945 and have since been working 
in industry on projects incorporating electroni 
equipment are particularly welcomed to app.) 
applicants must have personality and organis- 
ing ability and lie in the age group 28-35; the 
must be prepared to stay in Australia for 
several years with periodic yisits in the U.K 
WRITE or ‘phone: The Personne! Manager 
(Technical Employment), De Havilland Pro 
pellers, Ltd., Hatfield, Herts {2825 
K. COLE, Ltd. (Malmesbury Division) 


representa 
guided 


THE Malmesbury Division of E. K. Cole, Ltd 
is engaged in the development and production 
and communication equipment a 
high priority defence project 
exist in the Development Depart 
ment for project engineers engineer and 
assistant engineers with training and experi 
ence in the following fields 
3E circuits 
modulators strobe ystem 
amplifiers, time base generator et 
MICROWAVE technique 
Aerial design for radar scanners and 
guide components for high power T/R 
H.F. and Communication 
Airborne and ground 
and aerial systems 
TRANSFORMER design 
frequency power 
borne equipment 
MECHANICAL engineering. 
mechanisms and structure for 


Videx 


wave- 
unit 


receiver transmitter 


transformer for alr 


radar 


train 
ing to Degree or Higher National Certificate 
standard, and in the case of project engineer 
and engineers appropriate technical design 
experience is necessary. Commencing salarie 
will be dependent on qualification 

perience. ard will compare favoura 

scales prevailing in the radio indust 

may © availa 

married 

A superannuation scheme is in oper 

gether with canteen ani full welfare [% 
Applicants should apply in the first 

for a technical sta application form 

sonnel Manager, E. K. Cole, Lid., Malmesbu 


Wilts 

L. AVIATION Co., Ltd 

nr. Maidenhead, Berks 
VACANCIES for experiencec 
AIRCRAFT electrical draughtsmen 
range of high priority experimenta 
velopment work; salary eccording t&« 
APPLY stating ege, experience 2nd 
quired to The Chief Draughtsman 

> Test Enginee and ¢ 4 

appointment and 

ly to Dawe Instr 

Great West Road. B 


27% 
White Waltham 


and 
experie 
salary re 
2519 


Avenue. 


jot 


lath 


oy 


‘| hope,”’ said one of our 
customers, after giving us a 
more lavish amount of praise 
than usual, ** that this letter 
will not induce you to lower 
your standards on the 
grounds that your trans- 
formers are too good and 
last too long.”’ 


A swelled head Is not one of 
our afflictions, and the com- 
pliments have precisely the 
opposite effect. 


a a st, 
(SAVAGE 


natasha 


Nursteed Road, Devizes, 
Wilts. 


Tel.: Devizes 536 
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SAMSON ’S 
SURPLUS STORES 


SPECIAL OFFER OF HEAVY DUTY TRANSFORMERS 
BRAND HEW U.8.A. SOLA CONSTANT VOLTAGE 
Prim, 06-2 libv.i7 Aa 

weight 200 


0-40 ey. Approx 
£21. 
DOUBLE WOUND FRARSSORMERS 
S.A. Prim, 200-260 
25/1816. carr. 7/6 
AMERICAN HEAVY st tirk us wen 
Prim. 115 v. See. 17 ¥ 
carr, 4/-. 
ADMIRALTY TYPE. Prim 180-2 
4.2¥.,10a, 26/-, carr. 2 
pRiTisH LT. SRASTORNERS 
v. 156. 23/6, < 
. tapped 74, 10 ¥.,54 
v. ec, tapped 9 v.-15 ¥ 
nas, FIELD TELEPHONES 
type complete with hand set 
phones, 45/- ch 
required, 


Hand 
or breast and he 
Carr State which typ« 
ARMY FIELD TELEPHONES DS 


Buzzer Ty1 
with hand set aud single head phone arr 


52/6, 


| technical bac«ground for 


omen! 99/171 Edgware Road —~ 
London, W.2. Tel.: PAD 78S! 
125 Tottenham Court Road, W.|. 
Tel.: EUS 4982 


enquiries 
This is 


All orders and 


to our Edgware 
branch, please 


open all day 


Road 
Saturday 


THE 
DESIGN and DEVELOPMENT 
of specialised equipment for 
Research and Industry. 


DUN (electronics) & CO., 
17 Vietoria Gardens, London, W.11. Park 6636 


TAPE RECORDERS 


Your leading Northern 
Specialists can supply from 
stock, and maintain:— 


Emicorda 
Truvox 


Prima 
Baird 


Grundig 
Editor 


Impresario, etc., etc. 


Free demonstration and advice 
DIXON'S ELECTRONIC SALES & SERVICE 


229 OXFORD RD., MANCHESTER 13 
Telephone: ARD 4269 


| WRITE to 


| above 


HIGH GRADE 


TRANSFORMER 


FOR ALL PURPOSES 
SINGLY OR IN QUANTITIES 
TO YOUR SPECIFICATION 

VARNISH are 
BAKED NDINGS 
WITH OR WITHOUT TAG PANELS 


GOOD DELIVERIES 


Our rewind dept. will handle your 
repairs promptly and efficiently 


P. HOWORTH 


51 POLLARD LANE | BRADFORD 


WEES) 


| vice engineer with the ability to adapt 


| of electronic 


_ Wire ESS We ORL D 


SITUATIONS VACANT 
ERGUSON RADIO OCORP., Lid.. have 
cles for:— 
SENIOR Engineers 


vacan- 
with tiative and sound 
6 @ wide range 
of projects in the field of electronics, including 
Television, Radio, Communi and Test 
Equipment Permanent men able 
carry responsibility expanding 
departments offering exceptio promotion and 
long-term prospects 
JUNIOR Engineers of ability for 
Development mee ts offer F 
ence in the fields of Televi 
munications and Test Equipment th 
rospects for advancement 
/ACANCIES exist in Laboratorie 
at Enfield and Spennymoor Co 
Laboratories are well equipped and working 
conditions excellent Success{u applicants 
eligible for Company’s Pension Scheme. Hous- 
ing assistance considered in appropriate 
Applications, specifyin the post for 
application is made and givir 
as to age, qualifications id 
to Employment Manager, 
Ltd., Gt. Cambridge Rd 


POLYTECHNIC 


excellent 


Situated both 
Durham. These 


ORTHERN 
London, N.7 
THE Governing Body nvite 
ap: ointment as from Septembe next as fu 
ime Grade “B’ er of telecommunica- 
ms engineering three-year fu 
course in preparation for the Full Technolog 
Certificate of the City and Guilds of Lon 
Institute in Telecommunications Enginee 
a knowledge of radar and television eng! 
ing is desirable; salary on scale £490x £2 
£765, together with allowances in accordance 
vi th the Burnham Award 
FORM of application, toge 
ticulars, wih’ be forwarded c 
stamped p.. BF foolscap envelope 
R RELL, AS.AA Clerk 
; ASSISTANT Station Superintendents 
(M2C /304728/WF) and 
B. ASSISTANT Technica 
50482/WF) required by th 
ing Service for two tou 
each in the first instance alary 
according to experience in scale £807 
£1,269 a year, plus gratuity of 
year Outfit allowance £60 F 
for Officers and wives, and as 
cost of children’s passages or grant 
a year for their = ance in [ 
leave on full salar 
(A) CANDIDATES "mou! d 
etical knowledge of radio ar 
in operation and maintenance 
ment, They should have | 
rostesssine studio or trs 
at wireless transmitting 
(B) Cc TANDIDATES should 
ministrative ability and 
theoretical and _ practical 
frequency amplifiers and r 
the 


ations 


ym 


have a good theor 
’ 


‘centre or 
ing station 


London, & 
letters, full qual lifications 
quote the reference number 
ment for which applicat 
PPLICATIONS are invite 
additiona! vacancie 
1. A YOUNG Eugineer 
gaged in design and 
mechanical and i 
craft. Qualifications requit 
technical background in light electrica 
electronic engineering. (b) Imagination, | 
tive and energy. (c) Inter B.&& 
B.Sc, would be an advantage. Ref 
2. A MAN to act as Senior Laboratory Techni 
clan in a team engaged in the devel —.— 
electro-mechanical devices for aircraf Es 
tial qualifications are: (a) practical 
perience in light electrical lectronic or a! 
engineering (b) Ability to expre 
design in terms of a good practica 
Ability to control and supervise 
assistants and wiremen in the execut 
designs, An ex-R.E.M.E. A 
civillan experience or senior 


experience ana 
ainst the eat 
5 4d 


some radio s¢ 
himself 
to this more work woud be 
acceptable Ref. 8.L.T 
5 LABORATORY Technici 
ing qualifications: 
light electrical, electronic o 
(b) ability to wire-up neatly equipments 
a theoretical circuit and test same 
radio service engineers with a 
in more interesting and varied 

Ref L.T 


varied type of 


ans 
(a) practi 


with the follow 
experience 
ed engineer 


in writing 
“Personne! Officer 
Ltd., Prefect Works. Purley 
quoting the appropriate refer 
HE ENGLISH ELECTRIC C 
vacancies at 


ence 


2827 
have 


| LUTON and in Australia for 


JUNIOR Engineers and 


LABORATORY Assistants 


APPLICANTS should have a 
circuitry with 
radar experience 
THESE positions are permanent and progressive 
and attractive salaries are offered for able and 
experienced men 
ASSISTANCE with 
posts may be given 
is in operation 
ar PLICATIONS to Dept. C.P.S 
/.C.2, quoting reference 
ADIO engineer, licensed 
Air Services, Ltd 
in person or writing 


ound knowledge 


preferably some 


some of the 
pension scheme 


housing for 
and a staff 


336-7, Strand 
456 Vv oni 

required by Morton 
Croydon Airport.—Apply 
[2754 
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QUARTZ CRYSTAL UNITS 


Sere 


The type B7 unit is mounted in the standard B7G 
valve envelope and is hermetically sealed and fully 
evacuated 
Available for the frequency ranges from 100 kc/s 
to 500 kc/s. and from 3 Mc/s. to 16 Mc/s. Gold 
electrodes applied by cathodic sputtering give 
permanence of calibration. Normal adjustment 
accuracy 0.01% Max. adjustment accuracy 0.003° 
Early delivery can be given of most frequen- 
cies, and we will be pleased to quote for 
your specific requirements 


THE QUARTZ CRYSTAL Co. Ltd. 
63-71 Kingston Road, 
NEW MALDEN, SURREY 
Cables, etc.: 
QUARTZCO NEWMALDEN 


Telephone 


MALden 0334 


HOLLEY'S RADIO 


285, CAMBERWELL ROAD, LONDON, S.E.5 
Tel: RODney 4988 


Specialists in Hi-fi equipment 
All leading makes 
Open all day Saturday 


THE 
SERVICE ENGINEER'S 
FIRST CHOICE 


ENGINEERS! 


Ww ein yo 


NEERING OPPORTUNITIES.” 


age or experience, you mus! read 
we — eet way to pase A.M.I Mech. 
G. (Electrical, ete.) 


1 PAGES: oe 

44 terms and details o 
joursesin all branches 
Engineering 


e/ ca 


ete. If you're earning 
esethan £154 week, tel! 
us what interests you 
and write for your co; +4 


* ENGIN: 
OPPORTUNITIES" 


B.LE.T. 


287 College House, 29. 
31, Wright’s Lane 
London, W.8. 
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DIRECT FROM THE ' 8° 
MANUFACTURER 


Dulci Radio/Radiogram Chassis 
AC 100-120 & 200-250 VOLTS. 
All chassis Iijin. x 7in. x Shin. high. Latest 
type valves 6BE6, 6BA6, 6AT6, 6BYW6, 6X4. 
Flywheel cuning. Negative feedback over entire 
audio section. Engraved knobs. 3 Tone position 
for Radio and Gram 


FULLY GUARANTEED 
Model B3, Long, Med., 
Short (5 Valves) 

83 Pius Push Pull Stage 
(6 Valves) 

B83 Double Feature P/Pul 
& RF Stage (7 Valves) 
Model Bé Six Wavebands 
Med, L, 4 Short(Bd-Spread) 

Bé Pius Push Pull Stage 
noes, valves £18. 18.0 
6 Double Feature P/Pu 
& RF Stage (7 Valves) £23 ° 2 ° 0 
ALL PRICES TAX PAID 
scutcheon for Yin. x Sin. dial, 4/9 extra, Matching 
speakers P.M. type 3 ohms Bin or 10in available. 
Money back guarantee. Free particulars from 
the Manufacturers 


THE DULCI CO. LTD. 


9/ VILLIERS ROAD, LONDON, N.W.2 
Telephone : Willesden 7778 


£12. 
£15. 
£18. 
£15 


12.0 
15.0 
18.0 
15.0 


Power Pack ang 


Cogether 
'PCIONS, etc, 


F 


we of our 


Amplifie, 


+ included, 


with each 
Handbook profusely illustraced 


PRICE PONSTRUCTOR o 


which also 


nf ! Par 
ormation, helpful hints, 


FULL 


wiring a 
building ® nd 
Catalogue 
included 


etc., 


layout 
for Construct 
a variety of 


our quality 


onal details 
Superhets, 
Products 


of 


Obtainable f, 
a 


om all W 
d 


s | 
talls Stationers 


H. Smith's 8. 
olla Supacoils Hom 
and Supplement” 5 
Or direct fr 
sUPACO} work, 
oe Ls, 2 Markhouse R 
wan! | Of post Maij Order ven 

amstow, London Ej7, 

’ 


Ja 
Mes St. Riwy ‘Stn. » Buses 685, 687) 


| AARC seem 


(Nr 


| Personnel Department 


| rape oe 


| (a) SENIOR Electronic 


| and 
| Degree standard and experience e 


| (e) 


| knowledge 


| (h) 


SITUATIONS VACANT 
RADIO, require for 
devel pee laboratories at Chiswi 
ELOF NT engineers with at 
got experience of do mest 
vision or commumications circu 
should be familiar with 
production 
ASSISTANT development ecnginec 
practical experience of radio or 
lopment and sound knowledge of 
technique 
TECHNICAL assistants. Should have 
practical experience and a rea! interest 
and television, Preferably with technica 
edge to Inter B.Sc. standard 
FOR Grades 1 and 2 it is desirable that 
ants hold a degree or its equivalent 
in engineering 
the above positions are progressive 
r excellent prospects to men with ides 
initiative to carry them out 
WRITE, giving full details of career to date 
and salary expected to: The Chief Engineer 
Bush Radio Ltd., Power Rd., Chiswick, W.4 


EPUTY Chief Mechanical Inspe 


by 
MARCONT'S WIRELESS TEL! 
Ltd., Chelmsford; this is a resp 
ment applicants must have ser 
eering Apprenticeship and posses a degree in 
Mechanical Engineering or its equivalent; light 
engineering factory experience with sheet meta 
welding, machine shop 
finishing processes, et 
with ability to organize 
Inspection Department; the appoi 
is permanent and pensionable ca 
prospects..-Please write givi 
age, qualifications and 
ref. 911G to Dept. C.P.8 
Strand, W.C.2 


MicRe=y, RADIO 
lectronics 
qualified engineers to 
following 
V.H.F. and U.H.F 
ment 
2 Airborne and ground radar equipment 
3. Computing devices and servo syste 
4 Nucleonic equipment and meastri 
ments 
The salary 
depending 


qualifica 


and 
aS ana 


1280 
tor require 


GRAPH Co 
appoint 
an Engin- 


nsible 
ved 


Ltd have 
Division Labora 
design and 


communicatio equip 


1S 
instru 


range is £600-£1 
upon experience Further 
available to engineers of HN.C 
equivalent having less expcrience 
range being £450 to £650 per annum 
vacancies are at Welwyn Garden City, but one 
or two vacancies of a similar nature are avail- 
able at the Ruislip works Applications, giving 
age, full details of qualifications, experience 
and salary required. should be forwarded to 
(E.D.L.), Murphy Radic 
Ltd., Welwyn Garden City, Herts ( 268¢ 
LECTRONIC Engineers are invited to apply 
for the following positions with The English 
Co. Ltd suton, for work on Guided 


100 annum 


Missile 
Engineer for 
/.H.F. radio link, with previou 
communication equipment App icants 
s be prepared to accept responsibility for 
equipment trieis at locations in the United 
Kingdom other than Luton Housing assistance 
may be given 
(b) SENIOR Radar Engineer 
equipment 


field tria 
experience 


work 
ec vering a é leld 
theoretical knowledge sound 
experience of radar 5 3 j ‘ 
Assistance wiih housing may ven 
(c) SENIOR Light Current Engineers, Physicist 
or Mathematicians, with an engineer as for 
design and development work on a range of 
simulators and analogue computing device 
Responsibilities will include the design and 
upervision of construction complete com 
putors 

(d) SENIOR Microwave Engineer 
tion of new methods of 
mimaturisation and weight 
engineering to the 


nm radar 
good 
practical 
ential 


of 


or investiga- 
reduction, 
production 
sential The 
successful applicant may be appointed in charge 
of a group. Assistance with housing may be 


given. 

ELECTRONIC Engineer or Phy 
develop equipment and new ‘technique « 
testing. Applicants should be of degree or 
H.N.C. standard with design experience 
(f) SENIOR Engineers with good fundamenta 

of Electronics and the ility 
to circuit development 
exist in a group 
application of i pana 
housing may be giv 
(g) SENIOR Electronic Engineer 
radio and radar stems design 
should have a good academic backgr 
an inventive turn of mind, with 
experience. 
JUNIOR Engineers 
assist all the above work 
THESE positions are permanent and progressive 
and attractive salaries are offered for able and 
experienced men A staff pension heme is in 
operation. ppeicesent to Dept Ps 3 " 
Strand, W.C.2, quoting ref. 8.A.36 


pouty experi television/radio 
required by main dealer handling 
makes only; excelent conditions gpe as 
l-paio position offered Edwin Pe 
Last Molesey Molesey 2721 
ELEVISION & radio engineers re 


oe progressive pest tions 


—hpP's wo A & Sor 
i . South Tottenham N is. 
Hil 7861 


icist t& 
f ground 


apply it 
vacancy 


Applicants 
uund and 
extensive 
are also 


required to 


enced 


men 
Stainford 
[2644 


|| MAINS TRANSFORMERS 
| 200/250 volts in steps of 10 volts, output 350/0/350 


as GALPIN’S 


ELECTRICAL STORES 
408 HIGH STREET, LEWISHAM, 5S.E.13. 


Tel.: Lee Green 0309. Nr. Lewisham Hospital. 
TERMS : CASH WITH ORDER, NO C.0.D 
All goods sent on 7 days’ approval against cash 

EARLY CLOSING DAY THURSDAY 
CONVERTORS, 400 watts output, 24 volts D.C 
input, 50 volts 50 cycles | phase output. Com- 
plete with step-up transformer from 50 volts to 
230 volts at 400 watts. €12/10/- each C/F. 

Ditto 200 watts. €9/10'- each C/F, fully guaran- 
teed 

ROTARY CONVERTORS. 
input, 230 volts A.C. output, 
250 watts. £15 each CF. 
HEAVY DUTY CHARGERS. 
A.C. Input 36 volts at 36 amps. 
425, CF 

LARGE STUD TYPE DIMMER RESIS- 
TANCES or 200250 volts at 400 watts. 32/6 
each 

EX-RADAR MAINS TRANSFORMERS. |»- 
put 230 volts. Output 4 or 5 Kilo-voies at 30 min., 
also 3 L.T. windings 4 v.24.,6.3 v.2a,2¥v.2a., 
these transformers are capable of a larger output 
than stated and are immersed in oil 15/- each, 
carriage 5 - 

DIMMER RESISTANCES. Large type 2,000 
watts rating. 45)- each, carriage 5/- 

METAL RECTIFIERS, suitable for 6/12/24 volts 
at 10 amps. charging with the correct trans- 
former, complete. 6 each. 

12:24 VOLT RECTIFIERS, at 4 amps., with 
suitable Mains Transformer, 200/230 volts input 
55/- each 


230 volts D.C 
50 cycles | phase at 


200/250 volts 
Output D.C 


(NEW), 


input 


| voles, 180 m/amps., 4 volts 4 amps., 5 volts 3 amps., 


6.3 volts 4 amps., 45/- each, post 1/6; another 
350'0/350 volts 180 m/amps., 6.3 volts 8 amps., 
04/5 volts 4 amps., 45/- each, post 1/6 ; another 
500/0/500 volts 150 amps., 4 volts 4 amps. C.T., 
6.3 volts 4 amps., C.T., 5 volts 3 amps., 47/6 each, 
post 1/6; another 425/0/425 volts 160 m/amps., 
6.3 volts 4 amps., C.T., twice 5 volts 3 amps., 
476 each, post 1/6. 


MAINS TRANSFORMERS (NEW), suitable 
for spot welding, input 200/250 volts, in steps of 
10 volts, output suitably tapped for a combination 
of either 2/4.6/8/10 or 12 volts 50/70 amps. 95)- 
each, carr. 7/6, 


MAINS TRANSFORMERS, 
input, output a combination of 6, 
and 36 volts at 6 amps. 


200/250 volts 
12, 18, 24, 30 
45/- each, post 1/6. 


MAINS TRANSFORMERS, 200-250 

input, output 400/0/400 volts, 280 m/amps., 
Ba.,2v.34,5v. 3a. 4¥.28., 4¥. 22., the last 
two heaters insulated at 8,000 volts, 8s - each ; 
another 200/230 volts input, output tapped 0, 9 
18 volts at 4 amps., 25/- each, post |/-. 


MAINS TRANSFORMERS (NEW), 200/250 
volts input in steps of 10 voles, output 0, 6, 12, 
24 volts 6 amps., 42/6 each, post 1/6. Another, as 
above but 10-12 amps., 55/- each, post 1/6; another 
as above but 25/30 amps., 75/- each, carriage 3/6 ; 
another, input as above, output 0/18/30/36 volts 
6 amps., 47 6 each, post 1/6 


Ex-U.S.A. ROTARY CONVERTORS, 
volts D.C. input, outputs 500 volts 

275 v. 100 mA. Complete with smoothing ne 
each, carriage 2/6. As new. 


Ex-NAVAL ROTARY CONVERTORS, | 0 
D.C. input, 230 volts A.C. 50 cy., | ph. watts 
output Weight approx. 100 ib. €12/10-, 
c forward 


Ex-W.D. U.S.A. HAND GENERATORS. 
less winding handle, output 425 volts at 110 mA 
at 6.3 v., 5, amps., complete with smoothing 
30/- each, carriage 2/6 


ELECTRIC LIGHT CHECK METERS 
for sub-letting, garages, etc., all for 200 
A.C. mains, 5 amp. load, 19/- each ; 
20 amps., 27/- ; 25 amps., 32/6. 


METERS. Moving coil, 0 to 14 amps., 18/6 each. 
Ditto, Moving Iron, suitable for A.C. 0 to 30 amps., 
25)- each. Another moving coil, 100 to 250 amps., 
D.C. 35)- each, all 4in. scale. 


| 1,000 WATT AUTO WOUND VOLTAGE 


| CHANGER TRANSFORMER tapped 0/1 10/ 
200/230/250 volts. €5/15/- each, carriage 4/6. 


i 


usefu 
volts 
1Oamps., 22/6 : 


Wime.Less Wor_p Jung, 1954 


pryuarions veeeer, 


| ED: narime 80 uton Airport, hav 
the ELS siete es i Instrumen 
| tation Department:— 

1. TECHNICAL Assistant ith prac l 
| tronics background in field of instruments Pat. 507249 

y C.R hnique desi 
t National Certific 
ent essential Ref 
LABORATORY 
i National Certificate 


LABORATORY A 
National Cert 
background 
with pyrometry 
posts offer wide 
nstrumenitation for flig! 


ere Cue ene pesteel, coco enemas, $0 at », quoting appropriate ferer ce number - 

or te Sm ytt gg wy ty Ee DY C.P.8., 336-7, Stran 1.0.2 2 THIS FASTENER WITH ENDLESS 
domestic application r EQUAL TO NEW ELECTRONIC _ engineer - " quired by Th APPLICATIONS—SIMPLE—POSITIVE 
ro es Be cegyy Re egy ay Rh SELF-LOCKING. MADE IN A 

Allesiey. Coventry, in their r £ 

pag Ngee ber Se-100 v, || YOrles. for work on the following ite VARIETY OF TYPES AND SIZES. 
We cannot cuter into correspondence regarding these {| (D) INVESTIGATION into valve parameters. SPECIAL FASTENERS TO SUIT 
I ie coven et Gh PRRIGRf tlve st ova Aivots |] CUSTOMERS” REQUIREMENTS. 
wood wall plague fie dimmeter, 12/6 F&F. 1. || (4) TRIALS team in connection with guided || WIDELY USED IN THE RADIO 


weapons 


dio. 7h PEAKER UNITS. In good comes (e) DEVELOPMENT of pulse circuitry tec! INDUSTRY. 


CARBON MIKE INSERTS ‘ nditior niques for guided weapons. Mlustrated brochures oud other informetion 
Ses previous issues for of (ft) SERVO-MECHANISMS will be gladly sent on request. 

: — tee ra (g) MICROWAVE development 
N.B.—Carriage charges relate sr sles only (h) TEST equipment DEPT“ W.W 
(i) GENERAL radar circuit development , 

(j) POWER units including electroni tat 

23 LISLE ST. (cen. 296)LONDON, W.C.2 || {iderr ana sectiner sysiens Oddie, Bradbury & Cull Lt. Southampton 
(k) Magnetic amplifiers e ables asteners, Southampton 
Gases Vouetey 19m. Cpe aul Gay Saturday APPLICANTS, preferably 
equivalent qualification 
least two years’ experience 
and engineering of Service 


las experience in one of the ahove.— D! 
stating age, qualifications and experien WATERLOO RADIO 
AUTOMATIC (TIME) SWITCHES || Pennant Lid., Manche nave stat || AUTO-CHANGERS, by a famous maker. 3-specd 


vacancies "in conne take mixed record New, boxed, in unopened 
development work on an 
control project at their at 6. ~ 

j iyt P , South Man ter >. 15/-. ap 
35 = j a ENGINEERS for renens an v nent TRANSPO ERS for use with above rects. Input 
work in the following field OV ! . charge 6 or 12 Volts at:—1.5 

Send _ S.A.E. for illustrated details to RADAR. radio and electronic i r ps ’ ah 6 Amps. 32/6, pos 
DONOHOE (TIMERS) GEORGE STREET waves, vacuum and/or h voltage techniqu : Overseas enquiries invited 
NOR servo control and hydrau ystem } 35 TENISON WAY, LONDON, S.£.1. 
TH SHIELDS, NORTHUMBERLAND electro-mechanical device and testing ec 
ment associated with the 
QUALIPICATIONS include degree in 
w Electrical Engineering « echanica 
or equivalent qualification 


New and reconditioned 15 day clockwork artons, £9/15/-. 
and electric switches “00 oe Bridge, 2 Amp. 11/3, 3 Amp. 
23/6, post 1/4 


from 


al! metal fittings made to (2) TECHNICAL assistants for experime 
pec ification for the Radio work in the felds listed ao a Tv AERIALS 
t ALIPICATIONS require: Gueres ov Mens ARE CHEAPER AND BETTER 


cience 
and at t tw 
years revious experience Salar accordir 
Chao , Cavceo qualifications and exper nee in the range 
O40, and £500- 21,000 pee annur 
PLEASE quote referen e WE 
N 


National Certificate in 
Engineering or equivalent qualificati s Send for Lists 
. th I of £400-£6 0, rding t 7 

STAR METAL PLATE WORKS [itrweemenem ae Ay 

74 PLEASE quote reference W'l . 

—— Rd BARNES. SW13 PERMAN NT staff appointments with pensior THOrnton Heath 1191-2 
ef: RIV 66734 
benefits. 

APPLICATION forms fr Mr 2%. J. Hebbert 
Stafl Manager Ferrant Lt Hollinwo 


Lancs. 
His eor on ooms | OCKWOOD 
BRASS, COPPER, DURAL, ) ag Lg ny oy as train, 


| previous experience not ‘ 
See TONES gs a ae a makers of 


Manager, Pye, Litd., St ar 


ROD, BAR, SHEET, TUBE, STRIP, WIRE || bridge at 
3,000 STANDARD STOCK SIZES SERVICE Engineers required for installatior Fine Cabinets 


ind Electronic Industry 


No Quantity too Small List on application and trials of aeronautical and marine and woodwork of every descrip- 
nt er 

H. ROLLET & Co t navigational equipment. Applicants must be of tion for the Radio and allied trades 
. Oo good appearance, prepared to travel in U.K 


6 Chesham Place, S.W.l. ” SLOane 3463 || and have the following qualifications: | LOCKWOOD & COMPANY 


L80 . P AERON CAL: under 
a AT LIVERPOOL, BIRMINGHAM, with ros Orica eo rad ~ the: t } : Lowland Rd., Harrow, Middlesex. Byron 3704 


MANCHESTER, LEEDS | Radio III standard 

(b) MARINE: AC & DC electricai theor 
appre ximately O.N.C. standard ‘Kr now leds f 

electronics or radar preferable 

GOOD conditions; expense and t ling allow 
| GEGB conditions) expense’ and voting aon CABLES AND FLEXES 


ances; pension scheme. App); vith. deta! 


=a including salary, quoting no 147 Peregeim CHEAPER IN ODD LENGTH COILS 
Janager perry Gyroscope Co std., Grea 
= , vc Wan Secad. Brentford, Middlesex 9827 | No coil under 20 yds All Prices per 100 yd. lor 


Everything tested and guaranteed 


. 3. for ung with 
\ ag army ciate tant experience Wion | (100yd. Coils can be supplied - add 1/6 in £ to prices) 


to ¢ , Do 029 Do 
| work which introduces them t elevision ! . — 
TRANSFORMERS nique.—Apply in writing to Personne ot WIN FLAT 1/044 3/020 W/E WE 704 We 
of all types up to 25 KVA for Single or Three | Pye, Lid., St. Andrew's Rd.. Cambridge 1) | RUBBER 59/- 101/- 156/- 198- 


Phase operation, Phase Conversion, etc ADIO and television engineers wanted, for eee dt A : 57/- - 156/- 196 
<0 ing R. . 


MAINS Merseyside cistrict Good job for 0 
men. Stafl rate, payment for overtime Sick | Single Plastic 


Output, and Special Purpose Transformers for Pay and Pension Scheme after qualifying | spovran ‘twin 14/88 23/96 40/36 
Radio Equipment; Chokes, etc period 

APPLICANTS should give full details of age RUBBER B4- 61/- 

COILS training qualifications and experier I PLASTIC 4l1/- 54/- 

for Contactors, E.M. Brakes, Air Valves, etc., and | quired for interview expenses wil i Padd. / Braided 35/- 42/- 
Coil WINDINGS for all purposes Ap Rico nite Technicia equtred tor me FLEX, Plastic T.T. or flat, 13/9. Maroon 24/-(in 10/20 y4 

EP hnician jutred f 
SOLENOIDS on 5 million Volt inear Accelerat coils 20/- 

fi AC 4D0¢.0 a in pulse technique desirable; : 100 yd. Coils Teenaparent Plastic, T.T. or flat, 15/-; 100 ya 
ae Ene SR PSrEen according to qaperience ins £450 t Coils Maroon es D . 27/6. Lees than 100 yd. lot of any 
plus London Weighting Wr nclosing g supplied ,justad 044 4 heavier suppliedin as 
Ww. F. PARSONAGE & Co., Ltd. copies of references within 7 4 to tl tle as one yard at atime. Send for lists, every type ever 
INDUGTA WORKS . Park Ra - Bloxwich _ Walsall | Governors, St. Barthlomew's Hospit l, y eis available. Add part carriage to small orders please 
Telephone : BLOX 66464 don, E.C.1, marking the envelope “ Electror British Distributing w W., 691 Green Lanes, London, 5.8 

MO O55 /¢ 


ies.” 


SUPERHET TUNER UNIT S/H3. Three 
wavebands, 16-50, 200-500, 800-2000 metres, 
flywheel tuning, coloured edgelit station 
named dial, complete with valves, 787, 787, 
6H6GT, escutcheon, plugs and leads, designed 
to operate with all types of High Fidelity 
equipment and tape recorders, €10/10/-. 
T.R.F. TUNER UNIT R/F2. A med. wave 
Turer Unit, employing a Variable Mu H.F. 
Pentode, coupled to an infinite impedance 
detector, with a cathode follower, exception- 
ally sensitive, the ultimate in design for dis- 
tortionless output for High Fidelity equipment. 
tation named, edgelit, glass dial, chassis 
size Bhin. x 4in. x 2in., valves, 6K7GT, 6SL7GT 
complete with leads and plugs, £6/15/-. 
A.C. AMPLIFIER. A 3 vaive amplifier for 
A.C. mains, 200/250 volts, employing negative 
feedback tone control, giving an output of 
four watts, with input network for ail P.U. 
types. Complete less speaker, £6/10/-, plus 
5/- carriage/insurance. 

DULCI” RADIO/RADIOGRAM 
CHASSIS, full range of these outstanding 
chassis available, illustrated details from— 


©. GREENLICK LTD. 
14, Hillside Rd., Tottenham, London, N.15 
Tel STA, 2991. 


SOUTHERN RADIO'S WIRELESS BARGAINS | 


TELESONIC 4-valve Battery Portable. Com- 
plete with Hivac Valves 
mply converted to Personal 
ncluding Conversion Sheet 
TRANSMITTER-RECEIVERS. Type “18” 
Mark Ill. COMPRISING SUPER-HET RECEIVER 
and TRANSMITTER TWO UNITS CON- 
TAINED IN METAL CARRYING CASE Com- 
plete 8-valves BARGAIN CLEARANCE OF 
REMAINING STOCK, €4/10-. 
RECEIVERS TYPE 
VIBRATOR PACK FOR 
SPEAKER. 1.8 to 8.5 Mcs. 
Case. Perfect 100 ONLY, £5. 
ance of Remaining Stock 
BOMBSIGHT COMPUTERS. Ex-R.A.F. New. 
Contains Gyro, Motors, Rev. Counters, Gear 
Wheels, etc., etc 
£3/S/-, plus 10/- carriage 
CRYSTAL MONITORS. Miged he 
Transit Case. Less Crystals, 8/- 
LUFBRA HOLE CUTTERS. NDIUSTABLE 
2 to 34ins. For Metal, Wood, Plastic, etc., 6/6. 
RESISTANCES. 100 Assorted 
Wire end, 12/6 per 100 
CONDENSERS. [00 Assorted. 
Tub, etc, 15/- per 100 
PLASTIC CASES. I4in. by [0}in. 
parent. Ideal for Maps, Photos, Display etc., 
STAR IDENTIFIERS. Lig | A-N. 
both Hemispheres. in Cas 
CONTACTOR TiMe SWITCHES. Complete 
in Sound pron! Cone 2impulses per sec. Thermo- 
static Control 


, 116. 
vs co NTACTORS for use with above, 


2 


Portable, 


6-volts. BUILT-IN 


New in 


Covers 


MORSE TAPPERS. 
36. Heavy Duty Type “D,”’ 8/6. COMPLETE 
MORSE PRACTICE SET wich BUZZER, 6/9. 
DIMMER ayy Yo te Bakelite. Wire 
Wound. New, IJ e 

MAGNETIC RELAY SWITCH. 
5¢/723, 2'6 each 

METERS. /|2 Instruments may need adjustment 
or cases broken, 35/- for 12. 

Full List OF RADIO BOOKS 244 


SOUTHERN RADIO SUPPLY LTD. 
ll Little Newport Street, London, W.C.2. 
Gerrard 6653. 


Bakelite. 


to circuit at 
| WRITE, E.L.RS. 


| fren sae 


| work of design and production a 
| be able to acept the responsibility for 


In Metal Carrying Case. | 


| associated devices 
* 109"" B-VALVES WITH | 


Contained in Metal | 
Bargain Clear- | 


| and 


ideal for Model Makers, etc., | 
| first instance to the Ohlef Development 


Useful Values. | 


Mica. Metal | brides 


Trans- 


| (a) GOOD 


ra 
Standard Type ex-Govt., | 


WIRELESS WorLpD 


SITUATIONS vagant 
ERRANTI, Ltd., Edinburgh. have vacancies 
for Electronic Engi male in the 
>ment Laboratory for the followin 
ESIGN of precision test equipment 
r and specialized valves 
TESTING of prototype products 
LICANTS should preferably have some 
i experience and be of degree or equivaient 
standard, though experienced applicants with 
ower qualifications will be considered. Good 
prospects in an expanding organization. Staff 
Pension Scheme.—Apply quoting EE/TEL 
and giving full detalis of trainin jualifica 
tions and experience, to the r 
Ferranti, Lt Perry Rd 


LECTRICAL Test Room Assistant required 
for adjusting and calibrating various types 
of multi-range test sets. able to read and wor« 


Equ 
1) 


F 
Edinburgh. 5 
274 


329. Kilburn Lane 
ADIO and television engineer required, fu 
experienced al] makes, for benchwork; good 
salary and opportunities; references Sayer. 
Heath Rd., Petersfield, Hants (284( 
SEEVIBION radio 
fully experienced 


service engineer 
all makes, able 

ermanent position Jones 
Cobham, Surrey. Tel. Cobham 


required 
to drive 


ERVICE engineer (TV and radio) wanted ‘for 
out-ol-the-ordinary job; some ability as a 
draughtsman would be an advantage.—Box 
4506 {2752 
ADIO service mechanics required y Smi 
(Radiomobile), Ltd., for many parts of the 
country Write details of experience and quali 
fications to Personnel Officer, Goodwood Works 
North Circular Rd.. London, N.W.2 {0342 
AN outstanding opportunity is offered to a 
lectronics liaison engineer in the 
electronic equipment division of 
established electrical company who are 
ing to a Seuth Coast 
THE qualifications for 
technical background, 
and experience of centimetrix 
pulse and microwave 
should also be capable 


an l 
expand 


a sound 
know ledge 
systems 
applicants 
co-ordinating the 
uthorities, and 
assessing 
julrements 


adar 


test equipment and specification re 
for radar production projects 
THE salary for this post will be commensur 
ate with ability.—Interested applicants should 
write giving full details of the above experi- 
ences and age to Box 4830, {2817 
RAUGETSMAN aged 22-25 years required 
for mechanical and electronic work. Must 
be neat and accurate and capable of making 
production drawings from original sketches and 


ideas 
EXCELLENT working conditions 
to Kingston, London, Guildford 
mines. 


bus services 
pass the pre- 
CANTEEN, pension scheme, sports and 
club, with recreational facilities 
APPLICANTS must be of British 
Full details of experience and salary 
should be addressed to 

Joint Secretary. Cottage 
Ltd., Portsmouth Rd., Cobham 

ACANCIES exist for junior engineers and 

laboratory assistants on work connected 
with expending programme involving radar and 
Qualifications required are 


soc la 


nationality 
required 


Laboratories 
Surrey {2814 


as follows 

JUNIOR Engineers...Should be of Graduate 
standard with preferably some Services or 
laboratory experience of radar 

LABORATORY Assistants.—Should be of matr 
culation standard in mathematics and physic 
familiar with the use of uormal test 
eapipenent; @ student member would be suit 


SALARIES according to age and experience 
Applications should be made in writing in the 
Engin 
eer, cca Radar, Lid., 9. Davis Rd., Tolworth 
| Surbiton, Surrey. {2727 
ENIOR and Junior Electronic Engineers re 
quired for audio and acoustic projects 
Applicants should give full deta qualifica- 
tions and experience by letter Personne 
Manager, Pye, Ltd., St. Andrew's Rd., ot 
2612 
EST Room Supervisor requ 
and radar firm of internatior 
appointment which will provide 
opportunity to the successful 


tired electronic 
repute {& 
itetanding 


| entirely new production group 


South Coast area 
ESSENTIAL qualificat: ons 
technical backg id 
IENCE of the t 1g requirements 
the production microwave 
servo and pulse equi pment. 
Y to organise and 
SUPERANNUATION scheme ex sts 
assistance may be given Writt 
of education, experience and age 


RAUGHTSMEN, Junior 
for light mechanical 
nection with electronics Experience in this 
branch not essential Apply in writing to 
R. ¥. Pickering & Co.. Lid., Wishaw Laver: 
shire (28 

XPERIENCED radio tester 
required for production of communication 
and radio apparatus. also instrument makers 
wirers and assemblers, for factory test popera- 
y Personnel Manager, " 

eo Works, Malmesbury. Wilts. [0236 


(b) EXPER 
associated with 
ontro] staff 
and housing 
fullest detai 


to 


or Senior 
engineering in con- 


required 


and inspectors 


| cag se wee ORDER, 


(a Gains fiom 
SHERMAN'S 
All Car. Paid and Money-Back Guarantee ! 


EZEE ELECTRIC “= ys 
ARC WELDER 
Can be used for welding, 
brazing and soldering 
from normal 6 or 12 volt 
battery as in a car. Com- 
plete with spare carbon 
rod and welding iron. 
Unrepeatable 
pee aie 25 vei 
Set of TWIST DRILLS 
9 drills, ~4—+4in., complete with 
plastic case and stand. 4 6 


Brand new 
SPIRIT BLOW LAMP 
Jin. Oo. x thin. diam 
Heavy duty brass. Brand 


new. Ideal for 10 6 


model making. 


ideal for model 
and handyman. 
spray paints, insecticides, 
etc. Will work from 
foot pump, spare car 
tyre, compressor, etc 
New and 15 


boxed od 


ALL-STEEL 
TOOL BOX 
Complete with re 
movable inner tray 
Fitted with stronr 
hasp, staple and 
carrying handles 
OA, size 24in. « 
Bin. x Bin, Made 
. sell far in excess 
of our 
price. 36 6 
BOMB SIGHT 
COMPUTOR 


maker's 

paradise, over 56 Ib 

of magnificently made gears, driving shafts 
bearings, miniature motor, repeater motor 
gyroscopes, etc. All supplied in a strong woode” 
transit case 24in. x 22in. x Klin, high which 
itself is ideal as a tool box. 


OHMMOTER. 4 scales, 
Zpin. Comener. : eatin . wrt 
ohms, ‘O15 

0-3 v., = ro LHL 
testing. Will operate from 
1.5 v. battery, strong case 
with full instructions engraved 
on back. Brand new, 196 
Carrying sling, U/- ea. 

Oe PUMP 


===. 


Approx. "20in a, by 2in. dia. “ 2 amp. at 24 v 

d.c. or will work on 12 v, at 4amp.d.c.”" ideal 

for bilge pumps or for transferring fuel or water 

to header tanks. Pump is self-cooled by liquid 

passing through it. Brand new and 

boxed. Each 39 6 
I/- EXTRA 


€.0.D. 

Ord ccepted. (Dept. W.3) 

| 479 HARROW ROAD. LONDON, W.10. 
LADbroke 1718. 


SHERMAN’'S 


SUPPLY COMPANY 


\ 


Besar ta 
» 
k 
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SITUATIONS VACANT 
, ST OTTVY |] SORT ter okeemien, beaks, shou 
HIGH a I IDELI I y duc tion as well as “te hnica and scien T £E L E Vv i Ss § oO h 


knowledge (particularly electricity and 


naTs 7 tronics); applicants must be members the ™ “ ” “ . 
, ] f N.U.J.—Box 4505 (2 r Fringe and Long distance 

J A J i CTRL . viewers is vastly improved with the 
gig oe Be SY PENCER-WEST type AC/3 Pre-Ampli- 
perience of test. ees > to 4/6 per t fier. The specification includes a first 
REALISE THE FULL COMPASS p 28 bonus ‘ 4) 4 mi atior stage mee pe ptete enpee coupled 
> or singie men canteen f le A y . to a groundce gri triode e optimum 
OF YOUR EQUIPMENT. onnel Officer, Airmec Lt h Wycomb : arrangement for best “* noise factor.” 
OUR “WW” DESIGN FM AM VHF LECTRONIC test engineer require r pI eceneanee power supply =e com- 
RECEIVER i ilabi f. EX type testing to specificat ion ability ¢ plete with correctly adjusted interference 
—y J — work with minimum supervi ilter rice complete, ns. from your 

Y S avai adie } or 1 fil Pp \ 10 g f 
STOCK DELIVERY FIELD- on all types of test gear essent f P dealer or direct. Leaflets, etc., on request. 

jayne rr worth 


PROVEN RELIABILITY AND bp he f- By = ‘ 3796 RECEIVER CONVERSION TO 


SENSITIVITY. “PELEVISION ‘engineers reyuired mo NEW CHANNELS 

strat stallation i ’ : i 

ion pe dy > - e il > tr The type AC/4 Converter units for perfect 

. . . versea Apply © ] er in st instance t simple conversion. Price complete with 

Chassis with power supply. £15.0.0 Engineer-in-Charge 7 tratic and 1 5 valves and self-contained power unit, 

Less P/S £11.17.6 tallation Section, Pye, Lt mbridge Y etc iS gns. Available for Brighton 

r > NGINEER required t n the dev booster on London receivers (type 

Complete kits £7.5.0 A, of pranssort ! nd : wr AC/4KL) and all other conversions 
ponents z > ) equi t n 

Leaflet 1/0. experi ence of this tyve Leaflets on request 
Apply writ 


Lid Back Ra. Shernhall St. London, E17 ' SPENCER-WEST 
Ring ARC 5078 for « demonstration. || PPAUGHTEMEN reaulted: eon | QUAY WORKS. 


Trade enquiries invited to qualifications, Sat mes 
ypportunity » Droaden e a »* with a t 
BEL SOUND PRODUCTS CO., |, *ble firm; near city centre and all ameniti GT. YARMOUTH 
M: Ib. vh ¥ d. Archway Apply Marconi Instruments Ltd Longa 
eee - 3°. Some Hatfield Rd., St. Albans Phone: Gt. Yarmouth 3009 
London, N.19. LECTRONIC Engines ~— ee 
quired by Scientific nstrument Makers for 
servicing photo-electric nstruments G 
prospects for keen man. Camden Town district 
Pive-day week, superannuation, good welfare 
ee f W/ Aad . facilities.—Please apply ating age, experience 
© Mf 1 J . © if and salary required t Box * {3 ¢ 
‘InterTalk’ A gentleman t arge of the GOVERNMENT SURPLUS ELEC- 
rete ; sal enquiry department (postal) con- TRICAL RADIO EQUIPMENT 76 
oe ‘in simple development an adv PAGE ILLUSTRATED CATA- 


tO assist r 
COMPLETE INTER.COM ‘ P South Cro: strict ) 28, Fe¢ 
SYSTEM FOR OFFICE oat dvt rettenham I! 186 LOGUE i oS POST FREE. 
FACTORY, STORES, ETC, Lancaster Pils W.C.2 +|2/6., OVERSEAS AIRMAIL 
- *RANSPORMER er required for 1 
EASCO ELECTRICAL velopment project involving audio-fre ARTHUR 7 S Al LI “ 
LTD. Deyt. W.W sncy power transformers, pulse transforme it e OFiks & (W.W.) 
) ] units, et Apply stat age ] 39 NORTH RD., BRIGHTON. Tel: Brighton 25806 
Brighton Terrace, $.W.9 ns and experience 1 
Fhone/Grams : BRixton 4961 -2-2 Manager (Ref RG) yeneral Electric 
Ltd.. Brown's tans Coventry 
ADIO and radar ters first-cla t 
required for work on V.H.F. communics TETITTIET IIIT ITT LITT ti 


tion gear and Government contracts fc ‘ 
TRANSFORMERS & COILS and radar equipment by Midland ranuf G = 
| 9! S0ODSELL LTD 


turers.-Men w a wide experience 


TO SPECIFICATION finding in any of th fields mentioned shou! . " — ” ° 
rite, etving ful details Banged. TB for High Fidelity Equipment 
, *) ault-finders wante oy d 
MANUFACTURED OR REWOUND land manufacturers of radio eguipment 
Filter Coils 1% @ Speciality. permanent posts located in the Midlands are 40 GARDNER ST 
offered to men with experience of radar. radi . ”” 
control, V.H.F. equipment Write, stating fully 
JOHN FACTOR LTD. eet tina eee i cguited'ts Person. BRIGHTON, | 
%11 EAST STREET, TORQUAY, DEVON Manager Box 4509 2756 Tel. : Brighton 26735 
*Phone Torquay 2162 SENIOR Mechanical Desigr 
men required for Ra 
Design Department ADT 
full details of age, experience and qualifica 
MALVYN ENGINEERING WORKS to Personnel Depart nt, Murphy Radi 
Welwyn Garden City, quoting Design Deg 
Nee ney ment.” tesa || Z & | AERO SERVICES LTD., 
a ARTRIDGE TRANSFORMERS, Ltd ve 19, Buckingham Street, London, W C.2 


j vacancy for a senior transformer desi 
Manufacturers of: Chassis, Smal! spplicants must bave considerable experience Tel. TRAfalgar 2371/2 


n the design and development of all types of 
Pressings, Machined Components, sudio and power transf + ape interestion aad For the supply of Components, Valves, Elect- 
Wiring and Mechanical Assemblies permanent sosition.—Written applications t ronic and Aircraft Equipment, Test Sets and 
to specification. : anaging -_ tor Partridge ransformer Instruments 
std., olworth, Surrey ¢ Amon cher 
Single and Production Quantities. Enquiries Invited LECTRONIC engineers experienced * . * ° ete che an 9 and 
design, construction and operati 
100 PARK ROAD, WARE, HERTS. tronic equipment, required 
Telephone: Ware 445—————————————__ measurement of vibration of e 
mechanical experience, strengt th of 
etc., an advantage; degree or Bigher 
Certificate; salary : ).—Apply 
PLESSEY GRAM, MOTORS. Shad aeaeer SA), Sol) 
A.0, post | [-8-M. UNITED KINGDOM ‘ y fo EX-GOVT. MOTORS 
inprheoh UNIT 184. Contains VCR.9 @ graduate physicist or A D 
4 BF.50, 3 VK.O4, 3 VR.65, 6 VR.92 " + in its London Patent Det ya rt 
metal Rectifiers Beste tore, Pots., Condens: must have @ good ers ‘ 
each, carr ¢ preferably with devel: pment or r arch per 0 RPM. 38/6. PE 
ARY TRANSFORMERS 0 watt 5 ence; a knowledge of electror omputer 
P31 volte. Suit sma ar radi Bie « ew previous patent , lence f STRGRRONOUS CLOCK UNITS. Self-starting, 200-250 
‘ essen cycle, fitted Nangain 
GENERATOR type M ‘ ) THIS t offers excellent prospect of advan watke size 2fin. diam Dp, 
Input 11 volt outp it ) anot ment @ young graduate inter . 0 mins., friction reset pal m yoemnane or electric 
in same outp: DA i ye Os : tronic computer work or w iin t enter ti ks Price 22/6 each st paid 
post 2 patent profession; commen 4 
TERMINAL BLOCKS ype 5 ’ , £550 to £800 depending upon qualificats and SPECIAL OFFER 190 watt ~ ene. 
doge Bbe/ 45h arger type doze < ) experience 50/50 volt inpu 110 voit outpu each 
Sean ih Genen, Type } b- way lozen, post APTLY in w riting to Patent Department I rhe Vibrator Reese > go Sem 
10d any ty erkeley St 4 1 I ) m/a., emo ) outpu eal for car 
UNI IVERSAL COUPLERS. Two sizes, Qin. long ECHNICAL Writer required by telecommur jo, 21/-each. P. & I 
3/16in. rod, amaiiler type takes jin. rod al dr i in ¢ 
at angle each Jozen, add postage a compilati n 
af engie. J P aunedArons Contain Lithium Hy teleprinter 
drade, for |nflating Met, bail 8/6 each, p Must have a good Eng y an 
TOGGLE SWITCHES. type 3 «! ) ’ > knowledge of mechan ¢.0.D. and 'Phone Orders Accepted 
C.0. New 7/6 dozen, post 0d . | A knowledge of engineeri 
pesesmienuntentions oF workenon pb} ctice ild UNIVERSAL TRADERS (W.W.) 
2. | an asset ge ou me under 50 y s 
16. ae] aoab, Seaton, sreaonan, 82. Written applications stating age Cay salary re “4, LONDON RD., TWICKENHAM, MIDDLESEX 
° hone WOO, $166. qui red to be made to—Box G.E . Advg POPesgrove 6040. 
212a, Shaftesbury Ave., London WC % y [2608 


Tec TIT T TTT s) 


We urgently require American Equipment. 


Please Print Name & Address when ordering 


Money Back Guarantee Cash with order 


Jung, 1954 


Wiretess Wor_p 


LEWIS RADIO CO. 


invite you to send I/- for our 1954 
Catalogue of ALL types of :— 


CABINETS 
AUTO-CHANGERS 
RADIO AND T/V CHASSIS 
AND LOUDSPEAKERS 


CABINETS 


made to individual specification. 


TAPE RECORDERS 


Send for ful! details of the 
“ ELIZABETHAN "’ Portable 2-speed 
Tape Recorder at 48 gns. Alli * Sound- 
master ’'’ parts stocked—send for list. 


TELEVISION 
All “ Viewmaster ”’ 


and “ Tele-King "’ 
parts stocked. 


Send for our lists. 


AMPLIFIERS 
Full details available of our 44 and 5 
watt domestic amplifiers. 
Dept. 654; 120, Green Lanes, 


Palmers Green, London, N.13 
le BC Wes Park 6064 


| development 


SPECIAL OFFERS 


ELECTRO MAGNETIC COUNTERS. Post Office type 
nting t 99 operating from 1) volte D.C 
sistance bms, overall size 48 x 1p x Li, 
‘ ndition, 12/@ each, post! 
ALKLUM ane Live BATTERIES, 12 volt input 
« n crate, each cellis 1.2 volt 
¢, uncharged, £210. Carr. 10, 
VENTAXIA ‘EXTRACTION va . 230 v. Bakelite 
t » 
BLOWER MOTORS. Dual ve it age 12/24 v., recom 
ling r heating, 25/-, post 2/- 
intercouununication between 2 
call and reply’’ wall sete 
, mike, and receiver in 
y need a length of twin bell 
wire between ther Brand new, suitable for office or 
£5 | 
TERRY ANGLEPOISE LAMP6 complete with flex 
und 8.B.C. H ler and shade. Will stay put, in any 
nach . post 2/6 
VOLTMETERS. a y y. 2)in. FPlosh 
voving coil Rectiie . » post l/-; Also 
e-type moving iron with open scale 
60/-. Wortl ble 
VACUUM PUMPS r Rotary vane blowers. Ex-R.A.F 
t. per min., 10 Ibs. per aq. inch at 
22/6. P 
R F. ‘UNITS TYPE Dg 0-656 Me/s. Variable tuning 
mplete with va A fortunate purchase enables us 
fter these te at the special low price of 36/-, 
Specified 
al pe oman 


r Inexpensive 
With all valves 


ost 2/6 
RECEIVER 8.1356 
Te I 


A high-fidelity unit with separate Bass 

t , constant impedance attenuator 

level. In metal case with handles 

100/250 v. A.C. Mains operation 

ith the Gaumont British Projector 
lances,etc. Less valves 


Or complete with all valves, £15/12/6 
SPEAKERS P A. 


38/6, carriage 
AMPLIFIERS 


Goodmans P.M. 12in. 15 ohms 
- class speaker at a low price. Idea! 


25/10/-. 
RECEIVER Riise 100/124 Me/s 
I nnd all valves 
ROTARY ‘CONVERTERS Input 24 vo 
cycles he watt, 92/6 each 
nput, 102/6, carr. 5 

MOVING Sou. ‘METER with 1 M/A movement, 2hir 

rec pat nen ene * Resistance 

A eful basic meter, 3O/- 

Pull lists available. 


wi 1LCO ELECTRON ics 


204 LOWER ADDISCOMBE RD., CROYDON 


| on ist January, 


| technical branches of the Force 


| (ti) CHEMISTRY, 


| from 


| quoting Order 


SITUATIONS VACANT 

ESIGN & Development Engineers for work 
on electro-mecnanical transducer for 
vibration testing Experience of vibration 
phenomena desirable. Electrical and mechani- 
cal engineers of H.N.C. standard required 
State age, experience, salary. Goodmans Indus- 
tries, Ltd., Axiom Works, Wembley Middle sex 
851 


ENGINEER experience of mechanical design 
of subminiature_ electronic equipment 
Applicants should be familiar with layout « 
wirin to interservice standards design 
manufacture of mechanical parts and prepara- 
tion of working drawings Degree not essen- 
tial, preference given to persons with good 
practical experience. (Ref. 86.) 
EXPERIENCED Wiremen for work on experi- 
mental subminiature electronic equipment 
Applicants should be used to working direct 
from circuit diagrams and be familiar with 
workshop practice 
ings an advantage ( 
PLEASE write in detail, quoting reference 
number of position sought, to: The Personnel 
Manager (Technical Employment), De Havil- 
land Propellers, Lid.. Manor Rd., Hatfield 


erts 
CIENTIFIC Instrument Makers in No 
London have a few vacancies for 
laboratory assistants and wiremen 
and production of high 
electrical and electronic apparatu 
good welfare facilities 
age, experience and alary 
. to Box 5085 (2875 
ECHNICAL Correspondent for leading valve 
manufacturers in central London; must be 
conversant with modern vaive and electronic 
technique; C. & G. Radio standard; age 20—30; 
mvolves technical liaison between Fac- 
tories/Sales Department/Publicity Department 
customeis; salary depends on qualifications and 
seperience; pension scheme.—-Box 5151 {2901 
APER capacitor development engineer re 
quired by a large progressive company fo 
work on impregnated paper dielectr\ 
ants should have considerable pract 
ability to originate protot 
market potentialities 
tating age, qualification 
experience and salary required, t 


12 5 
EQUIRED in Buckinghamshire, experienced 
assistant (male) for maintenance of elec- 
trical (including electronic and photo-electronic) 
laboratory equipment; skilled R.A.F. tradesman 
considered; salary £8 to £11, according to age 
and qualifications; good working conditions 
Reply, giving age, particulars of education and 


experience, to Box 4507. {2754 
PauectRonic engineer required to supervise 
testing of prototype electronic equipment 


| an ability to quickly diagnose faults, and a wide 
| experience of modern test equipment are 


essen- 
tial qualifications; this is a staff 
offering good prospects to the right 
Apply The Wayne Kerr Engineering 
Tolworth Close, Surbiton, Surrey { 
ALE trainee, age 25-35. required with sound 
basic knowledge of electricit and/or 
electronics for work in connection § with 
specialised electrical equipment and instalia- 
tions in operating theatres. salary according 
and experience.Apply in writing to 
we id The London Hospita 
el, El 
SISTANT (Scientific).—The 
Commissioners invite applicati On 
sionable posts Applications may 
up to 3lst December, 1954, but 
tion is advised as an earlier 


| be announced either for the competi 


whole or in one or more subject 

view Board will sit at frequent interva 

AGE at least 17% and under 26 years of 

1954, with extension for 1 

. , but candidates « 
cialised experience may be admi 

DATES must produce evidence of having 

reached a prescribed standard of 

particularly in a science sut ject, 

thorough experience in the dutiec } 

gained by service in a Government be pa tmen 

or other civilian scientific establishment or 

covering 

minimum of two years in one of the follo 

groups of scientific subjects 

(i) ENGINEERING and physical sciences 

bio-chemistry and meta 


lurgy 

(ili) BIOLOGICAL Sciences. 

(iv) GENERAL (including geology meteo! 

ology, general work ranging over two or more 

groups (i) to (ili) and highly skilled work in 

laboratory crafts such as gla v 

3 according to age up to 25: £250 at 

> (men) or £340 (women) at 25 

or £435 (women); somewhat 
Opportunities for pron tion 

particulars and applicatk 

Civil Service Commission 

Branch, 30, Oli Burlington St 


in proviness 
FURTHE 


uoting No. & 59/54. 
| M! INISTRY of Transport and Civ 
| Ra 


jo technicians (men only 


| 
at aerodromes and 


special training courses 
with basic gua! Is.; interesting work 
providing electronic aids to navigatic 
pect of permanent pensionable posts; 
(London) from £3350 p.a. age 19 
, Subject to qualifying test to £54 
10es; candidate 
experience in 
radar equipment 
™, bour and 
, London, 8 wil 
(2798 


"621 ROMFORD ROAD. LONDON. € 12 


CWO on COD * TEL* GRA 6677 


Ability to prepare draw- | 
87.) 


Whi ees | 


T.V. TUBES £5—12" 


3 MONTHS’ GUARANTEE. Stil! our 
best buy, as supplied to the trade for the 
past 3 years. Not Ex-W.D. Had some hours’ 
use. Various types and makes, Picture 
shown to callers. Carriage and Insurance 156 
extra. No catch. 


SPECIAL OFFER of tubes with burns for 
testing and spares at 30,- each, with K/H 50- 
each, plus carriage. 


DUNLOPILLO EX-COACH SEATS. 
34in. x I6in. x 4in. With back (19in.). 376. 
ideal for cars, caravans, utilities. Carriage 
46 


SPOTLIGHTS. 89. Butlers 
new but ex-W.D. 7hin. dia.; 
64in. deep. These lights are 
similar to those sold for £3-45, 
but finished black. The lamp 
ficting is the pre-focus type 
This can be easily changed by 
fitting holder from sidelight 
(19). Also a chrome screw 
is required to cover hole in 
centre of glass. Post 1/3 


SIDELIGHTS. 1/9. 
changed for clear or red. 
New, ex-W.D. Post 9d. 


AMPLIFIERS. Push-pull, 776. 7 watts 
output. A.C. or Universal. 4 valves and | 
rec. Post 2/6. 


AMPLIFIERS. 57/6. 4 watts output. 3 
vaives. A.C. or A.C./D.C. Post 2/6 


RECTIFIERS. 8/9. T.V. type. Salvage, 
guaranteed. 250 volt at 200 m/A. Also 180 
volt at 40 m/A 3/9, and New, 300 volt at 200 
m/A 12/9. Post |/- each 


TELESCOPIC MASTS. Ex-W.D., but 
unused, Extend to 7ft. 6in. Base diameter 
din., tip fin. Closed length |5in. Ideal aerial 
GIFT PRICE 59. Post |/3. 


Ag cy Brand new, 
made B.T.H. Give first-class results 
SPECIAL OFFER 1 9, post 6d. 


TRANSFORMERS. Microphone 
2/9, ex-W.D., fully shielded, Post |/-. 
trans., 2/9, E.M.\. type, 
Post I/- 


EXTENSION SPEAKER many + a 99 
Polished, for Bin. speaker, Post 2 


EXTENSION SPEAKERS. Grand new 
64in. p.m. speaker (low impedance). Mounted 
on polished and veneered baffle stand, goid 
fret. Sit. lead ready connected. ONLY 
199. Post 1/9 


RADIOGRAM CHASSIS. End-drive 
£6176 Salvage, reconditioned. 3 wave-band, 
5 valve superhet (latest midgets), ext. speaker 
and pick-up sockets. Post 5 6 


MIDGET T.R.F. RADIOS. 4 valve, L. & 
M. wave-bands. Walnut plastic or white 
cabinet. Complete. £6/9'6, plus 3/6 P. & P 


P.M. SPEAKERS. /2in. Truvox 47/6, 10in 
25:9, Bin. 18/6, 64in. 14/9, Sin. 13/9, all 3 
ohms. Best makes. P. & P. 1/9 


MOTORS. |2-24 volt, with flexible shaft 
18 ct. gold brushes. 1716. Post 2/6 


MINIATURE MC 'PHONE SPEAKERS. 
ideal persona’ extension +s er, or quality 
microphone REDUCED to 2/9. Post 3/-. 


DUAL SEATS, DUNLOPILLO, FOR 
MOTORCYCLES. New Bargains. Not 
covered. 37/6. Carr. 2/6d. 


Infra-red glass. Easily 
Ideal tail lamps 


Germanium. 


trans 
Pick-up 
fully shielded case 


SEND STAMP FOR 1954 CATALOGUE 
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WOOLWICH 
COLLEGE oF 
wit u 


POLYTECHNIC 
ENGINEERING AND SCIENCE 
TEACHERS RECOGNISED BY 
NIVERSITY OF LONDON 
PRINCIPAL: J. &. Tait, Ph.D. Bm ARTA 
M1.E.E., A.M.I Mech. 
Students read for Internal Degrees and 
are affiliated to the University of London 
Union and Athletic Union 
B.Sc, ENGINEERING Civil, Mech- 
anical, Electrical, Telecommunications 
Sc. Special CHEMISTRY 
one Special MATHEMATICS 
B.Sc. Special PHYSICS 
B.Sc. GENERAL 
All the above are Three Year Courses. A 
Preliminary One Year Course is available 
for those possessing G.C.FI in 
suitable subjects and levels, making a 
Four Year Course for the Degree 
FIRST MEDICAL EXAMINATION 
One Year Course 
PROFESSIONAL COURSES 
Higher National Diplomas in 
Engineering 
Associateship of 
Chemistry 
Three Year Courses for 
have attained a suitable 
Fees: £28 per Ax 


not 


Royal Institute of 


students who 

standard 

idemic Year Fee 

if under 18 years of age) plus £2 Union Fee 

Advice and Lnturmea scholarships, I 

Entrance Standa labl equest t 
Prineipa!, Wool b Polytechnic 8.£.18 


wich 


No 


nent 


TELEVISION ENGINEER 


important and progressive Group of 
Television and Radio Relay Companies 
invite applications from fully competent 
and experienced men for the position of 
Television Engineer. State age, qualifica- 
tions experience and salary required to: 
CITY RELAY SERVICES, LTD., 
24 NEW CHAPEL STREET, 
MILL HILL, BLACKBURN 


= MORLEY TRANSFORMERS 
QUALITY P.P.0./P. TRANS. 26w., super 
fection low leakage windings, pri i 
leakage tnd TOU, Be ond 15 ohm 
indiv. requirements. Sbrou 
w., 2t ems 
mA. 1 
CRT Hir. (sclation Tran . 
10/6 ; 6.5 v., 10/6 MAINS FRAN. 
tapped prim. 959-0-300 ¥, 80 m v 
4a., ete., from Q]/-. 6.3 v. 1 
Quotations for specials and rewinds, l'art. & I 
2, PAWSONS RO., w. CROYDON, THO 1665 


led and term “ 
L.F. CHOKES 
6. 20H. 150 mA 


7/6, 


NORWOOD TECHNICAL COLLEGE 
Training in Radio, Radar, Television end Electronics 
Day and Evening ara n for 

Grad. Brit, RF 
tions, P.M 
ele 
Also 
Instrumentat 
PRES i 


time day Cla 


ar if 18 yea 


London Fees | 
under 15 years per y 
Purther particulors from Seoretary, Norwood Technical 
College, West Norwood, London, 7 32 


THE NORTHERN POLYTECHNIC 
HOLLOWAY ROAD, LONDON, N.? 
Principal: T. }. DRAKELEY, C.B.E., 
D.Sc., Ph.D., F.R.LC., F.LR.1, 
Department of Telecommunications 
Engineering 
FURTHER EDUCATION. The senior 
courses are intended for students who desire 
to qualify for technical positions in radio 
radar and television work. They are planned 
to include three years’ full-time study after 
which the student may remain for individual 
research, Full preparation is given for the 
Graduateship Examination of the Brit./.R.E., 
and for the Full Technological Certificate of 
the City and Guilds of London Institute in 
Telecommunications Engineering Evening 
classes covering the above, and radio and 

television servicing are also held 
Prospectus free on application to the 
Secretary. 


| and 


| equipment 


| intermediate draughtsmen with 


riais 
| 6. STABILISED 


| applicant. All 


| of LEE 


| 


Wiretess Worip 


SITUATIONS VACANT 
ANTED laboratory a 
standard, for television 
factory, 44-hour 5-day week 
ance with experience 
Cowan, Personnel Officer 
Winchelsea Rd., Harlesden 
IREMAN for modern 
capable of working t 
and able to do origina! 
or Nationa! Certificate 
years’ experience 
Write in detail, quoting 
position sought to rhe 
(Technical Employment) De 
bel lers. Ltd., Hatfield, Herts 281 
UNIOR electrical engineer required for the 
electrical testing section of development 
aboratory of cable makers in the Manchester 
district; the work involves e 
ments appropriate to the 
ome knowledge of measure 
radio frequencies advantage 
mensurate with qualifications 
Reply to Box 4831 
ECTRONIC Engineer req 
Research Laboratories Ltd 
work on special problems in conne 
Television Receivers. Some knowledge of th 
expected, and practical experience with : 
reivers is desirable. Applicents should not be 
liable for National Service A ply 
articulars, to the Personne ; h e 
Musical Industries Ltd Blyt! 
Middlesex y 
MALL manufacturer in audio and electroni 
require young technk as ant primarils 
mm design and developmes it mpleted 
exempted military service jue fi 
and practical experience; duties ve 
applicants should prepared 
casion lirectorship 
od; commen 
veek 


Havilland Pr 


ar 
and expe 


iired 
for 


Hayes 


atior 


a 
5-da 


*: 
£500 


ceMICHAEL 
and junior 


pa 


RADIO, Ltd., require sen 
engineer n their equipment 
division laboratory at Slougt aining and ex 
perience in the fleld of applie ctronics (ir 
uding communications) and c 
working with Government Depa 
iief qualifications required 
age and full details of trainir 
experience, to the Chief 
ivision, McMichael Rad 


engineers required 

thoroughly experienced 
equipment including multi 
the latest ty American 
American radio compasses 
Experience on 
but not essentia 


on 


and 
and 
Dakot 
advantage N 
pay and 
positions . 
} rt 
ELEVISIO fand radio servi 
manager required in Liverpoc 
appointment, pension scheme 
have first-class qualification 
considerable administrative 
to £850; applications 
ars of age, training 
and experience; letters 
marked Service Manager expenses in 
nection with interviews will be paid.—Box 


RAUGHTSMEN; vacancies w be av 
shortly in West London area for sen 
good ext 
n radio or telecommunication equip 
nteresting work associated with too 
and quantity production 
transmitter and r 
provide scope for init p and extendir 
rience in this field.—Re n 
age, technical training exper 
salary. Box 4500 
GENERAL ELECTRIC ( I 
aneies at Stan more Electronic 
Eng} neers f W developme 
here are a fe ) po 
i able "to experienced mer a Unive 
gree or an equivalent 
more junior positions 
dard and/or 
levelopment . 
and there are openings 


elds 
SERVO-MECHANISMS 


in ea 


and magnet 
MICROWAVE circuit 
PULSE circuits 
GENERAL radar cir 
sresentation 
PREPARATION of 
trie 
adar 
APPLICATIONS should 
tating age. qualificatior 
should indicate the pec 
position are 
working surroundings. and 
welfare and social fac C 
the Personne! Manager 
Brown's Lane Division 
Laboratories, The Grove 
Stanmore. Middlesex 
LECTRONIC engineer re 
ham company handlir 
industrial and laboratory inst 
(age 25-40) must have first-« 
degree in electrical engineering 
; position entails visiting and 
industrial concerns in the Midlands 
appligat‘on of electronics and radio-active tec! 
nique to industrial processes commencin 
sala.y £750-£1,000 qccording, to age and ex 
perience; pension scheme ox 5027. 286 


range 


ument;, applicant 


JuNE, 1954 


st ating full 


THE FTA VES company 


RADIOGRAM CHASSIS 
RADIO FEEDER UNITS 


RG/250. 10 valve chassis with 
pansion, variable selectivity, £35. 
RG 160. 7 vaive chassis, bass and treble controls 
push-pull output, £20. 

1 6 valve all-wave chassis with push-pull 


contrast ex 


All-wave tuning 
moplifiers. 6.3 heaters. €13/1 
TU 1004. For 4 v. heater supply. £14. 

AC/DC models are available 
Full details gladly sent on request 
16 Mare Street, London, E.8. Amh 4400 


unit for use with 


Box 
12830 


Birmin 


CHAFFEY 


CABINET COMPANY 


50a, CHELTENHAM RD., LONDON, 8.E.1 
TEL: NEW CROSS 4766 


TR1154/55 RECTIFIERS 


—200/250v., 50~S.P. Output :—6.3v., 
A.—220v., 1 10m.a 1200v.,200ma 
NEW CONDITION. TESTED -GUARANTEED 
<17-10-0 persec Carriage extra 
A. J. WHITTEMORE (Aeradio) LTD. 


Croydon Airport, Tel : Croydon 5791, 4383, 7744 
Surrey Grams: Aeradio, Croydon 


Input 


/ 
) Loudspeakers | 
—Reen i 


i. / 
-—< 


GRAMPIAN REPRODUCERS LTD 
9 Hanworth Trading Estate, Feltham, Middx. Tel. Feltham 2¢ 


YOUR METER DAMAGED? 


=” Leadi ng 
Electrical 
Instrument 
Repatrers 
to the 
Industry 


,, Contractors to The Ministry of Suppiy 
skilled raftemet all makes and types 
Ammeters, Microammeters, Multirange Test 
Electrical Thermometer Recording Instruments 
extimate send defectis 


CL. ASER & ( O. 


Electrical Instrument Repairers 
96-100 ALDERSGATE STREET, E.c.! 
(Te: : MONarch 6822) 


JuNgE, 1954 


Wrretess WorLD 


MAINS 
240 v 
both with 6.3 v. 
postage 9d. 


and 


size 


60 mA, 4/3, 100-mA, 4 
250 mA, 16/6, post 6d. 
METAL RECTIFIER: 
12 v.2a., W-, post 9d. 


DENSERS, 6/6 each. 
each, post 9d. 

SPEAKERS. 

magnet. 3tin., 
Bin., 21/6. Pos 
SPEAKER 
metal grilles, 6in., 


brand new, £4/10/-, 
SHORTWAVE REC 


battery. Comprising 


each 


Government Surplus. 
FIERS. 
guaranteed. Working 
SOLDER. iib. reels 
| 


0/15 volt A.C. M.I. 
0/200 mA D.C.M.C. 


0/1 mA M.C.D.C. 2in. $ 
jecting R.F., 6/- each. 

jecting, 17/6 each. Pos 
SWITCHES. 
CUT OUTS. /2 vol 


TAPE DECK CABI 
imitation lizard skin, 


£3/7/6 each, carr. 2/-. 
colour. 


ELECTRIC BOWL 
33)- each, carr. paid. 
Obtainable from :— 


Tel: HA 


Shop hours 


TRANSFORMERS. 
Output 350-0-350, or 250-0-250 v. 


OUTPUT TRANSFORMERS. Standard 
6/9 each, post 6d 
HALF WAVEMETAL RECTIFIERS. |25v. 


0005 TWIN GANG TUNING CON- 


All brand new, permanent 
16/6, Sin., 16/9; 6hin., 15/9; 


tage |/-. 
CABINETS. Polished wood, 
16/6; Bin., 19/6, post |/-. 
AMPLIFIERS. 3 vaive A.C. Mains compiete, 


use on 100/110 and 230/50 volt A.C. and 12 volt 


vibrator pack covering 1.7 Mc/s to 7.5 Mc's. 
Brand new in perfect working order, £9/15/- 


EARPHONES 60 ohm C.L.R., 5/- per pair 
4,000 ohm, 17/6 per pair, post 9d. 


Type A.1134A, with valves. 


50 MFD. MOTOR CAPACITORS. Brand 
new, 10/6 each, post 9d. 

BRAND NEW AND BOXED METERS. 
0/2 Hot wire ammeters, 2in.-square, 5/6 each. 
06 Thermo-Couple ammeters, 
0/30 mA M.C. D.C. bin. flush, 9/- 


4 
tin. 
0/300 mA D.C.M.C. 2tin. flush, 9/- 


0/1 Thermo-Coupled Ammeters 24in. 
—0/3,500 volt D.C.M.C. Jin. scale, 4in. 
SIMMERSTAT VARIABLE CONTROL 
For use on 230/50 voit A.C. 
at 2,500 watts, 17/6 each, post 9d. 

60 amp, 7/6 each, post 9d. 

grey, blue, size I4hin. x i6in. x Llin. deep, 
Please state alternative 
SMALL WOODEN CARRYING CASES. 
12in. x Bin. x Sin. deep, fitted leather handle 


and lid clasp, 7/6 each, post 1/6. 


Cast Base, highly polished aluminium bow! 
750 or 600 wart at 200/50 volts A.C. and D.C., 


J. &$&. KAYE SUPPLIES 
(Dept W.W.) 
(Late Universal Engineering Co.) 


11, 8t. Anns Road, Harrow, Middx. 


9 co 6 Mon. to Sat. Half-day Wed 


Input 200 


5 v. tappings. 21/-, 


9; 125 mA, 5/6; 250 v. 
Ss. 12 v.3 A, 1), 


Ditto midgets, 7/6 


t 2/- 


EIVERS. R.103A for 


6 valves and built-in 


2 VALVE AMPLI- 
Not 
. 15/- each, post 2/-. 
40/60, S/- reel, post 


2tin. 10)-. 
each. 
each. 
each. 
each. 
each. 
pro- 


in. flush, 12/6 


flush, 9/- 
quare flush, 12/6 


pro- 
t 9d. all meters. 


t 60 amp and 24 volt 


NETS. Finished in 
colours green, red, 


FIRES. Brand new. 


R. 1432 


WEBB’S 


DEPARTMENT 
for complete renovation of complex 
communications receivers of any make 


Test report issued showing sen- 
selectivity, 
equal to, or better than, makers’ 


sitivity, 


original figures. 


WEBB’S 


14, SOHO STREET, LONDON, W.1 


SERVICE 


signal/noise 


RADIO, 


SiTUATI VACANT 
. requires Sustihed Cee Teal Engineer 
‘or work on desi installation 


aerial 
lines 


systems 
and 

— . high and 

and F.M. transmitters 

be physically able and fi 

and work on masts 


to 750 feet hi 


ng by 5 annual 
to ; EO., B.BC., 
, W.1, quoting ref. E.899 [2865 
HE GENERAL ELECTRIC Co., Ltd., Brown's 
ne, Coventry. requires senior and junior 
| electronic development engineers for work 
| ms and like projects, particularly 
pulse applica 
developmen: engineers, de- 
araughtsmen, prefer- 
rience of radar-type equipments, 
or above projects; salary 
to age, qualifications and experience 
| Apply by letter. stating ace and experience 
| to the Personne! Manager (ref. R.G.) 
ADAR and Telecommunications divisions 
Aeronautical Inspection Service. Vacancies 
| exist for Examiners (unestablished) at various 
provincial locations. City and Guilds Inter 
group certificate in te 


10259 


W.). Stamford 8t., - 
don, §.E.1. {2873 

ECHNICAL Suprtinjentents required for the 

DEPARTMEN of Information Services 
(Broadcasting) Gold Coast Loca! Civil Service 
| for one tour of 18 to 24 months with possibility 
of re-engagement. Salary in consolidated scale 
| £1,400 rising to £1,750 a year. Outfit allowance 
£60. Gratuity £150'a year. Liberal leave on full 
salary. Free passages. Candidates should 
possess the City and Guilds Intermediate Cer- 
tificate in Telecommunications Engineering or 
equivalent qualifications such as the B.B.C 
nr 


e exam. 
/ Assistant to Chief Engineer 
Candidates must have a thorough knowledge of 
studio and transmitter 
| at least five years’ exper 
| or allied organization. 
| to oe gg su) 
to act as Relief on wired broadcasting systems 
studios and transmitters as well as to 
ineer. 

A ‘ec Superintendent 
(wired broadcasting). Candidates must have a 
thorough knowledge of the administration, 
| operation and installation of wired broadcastin 
systems and of revenue collection. They shoul 
possess a knowledge of modern superhet short 
wave receivers and should preferably be familiar 

| with ta and disc recording machines 

M2C 18/WF. Technical Superintendent in 
charge Accra studio centre. Candidates should 
have a thorough knowteege of the administra- 
tion and technica! application of modern broad- 
casting studio, recording and outside broadcast 


WEP. 
RITE to the Crown Agents, 4, Millbank, Lon 
n, & 1. State age, name in block letters, 
and experience and quote 
wn against the post for 
which avplication is 12891 
LE C engineer our 
trials division at Edinburgh; the nature of 
the work involves conducting trials and evalu 
ating the performance of fire control; naviga- 
| tional and landing systems under development 
applicants should possess a physics degree or 
considerable recent practical experience in this 
| field: good opportunity in expanding depart- 
ment; staff pension sc ply, quoting 
Ref. EE/TID and giving full details of quali- 
fications and experience, to t Personne! 
Officer, Ferranti, Ltd., Ferry Rd sdinburgh, > 
INISTRY OF SUPPLY requires Assistant 
Foreman at Liverpool to inspect telecom- 
ication equi at; quals.. British of British 
parents; recognized engineering apprenticeship 
or equivalent training in telecom.; O.N.C. or 
equivalent desirable; good experience inspecting 
and testing machine telegraphs. security equip- 
|} ment a gear, salary within £494 (age 


, 8.W.1. bt 
qualifications 
refetence number 


to work within 


test 
26)-—-£612; not established but opportunities for | 


establishment may arise.-Apply any Employ- 
ment Exchange quoting Order No Westmineer 


1590 
LECTRONIC engineers to work within our 
trials division at Edinburgh: the natur of 
the work involves conducting trials and evaluat- 
ing the performance of fire control; navigational 
systems under development: appli- 
ss a physics degree or con- 
siderable recent practical experience in this 
field: good opportunity in expanding depart- 
staff pensio:: scheme.—Apply, quoting 
. EE/TID and giving full details of quali- 
fications and experience, to the Personne! 
Officer, Ferranti, Ltd., Ferry Rd eiiabere, § 


67 


| ment, 
Ref 


DRACCHTSMEN are required for permanent 
in the field of Radar Engineering 
opportunities for advancement 
| Salaries beyond A.E.8.D. rates to suitable 
applicants. Staff pension scheme and canteen 
facilities. 5-day week British Nationality 
essential. Posts to be filed in e following 
grades: Senior Section Leader Checker 
Draughtsman and Senior Desien Draughtsman 
| amtermed ate Draughtsman; Circuit Draughts 
| man, Installation Draughtsman.- Aoply, quoting 
Ref. RLA/21, Chief Draughtsman. Decca Rad 
Research Laboratory. 


2, Tolworth Rise 
* urrey 2 


Surbiton (2656 


WIRE 


assist | 


ar, | 
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oni &ilb.reels 


| In stock for IMMEDIATE DELIVERY 
Netastcnce tent nee ss 
per ilhb. reel] 


ENAMELLED COPPER WIRE 
| swg. price price . 
is e060 ge Se 
20 3008/6 
32 42 
44 


24 34 
46 OB 
2 


28 
24 2/10 
26 22 36 3/- 


DOUBLE COTTON COPPER WIRE 


| 16 2/ 


30 3/6 
COPPER 


26 3/6 


38 
WIRE 
36 


DOUBL 


198 
2/2 
2/4 
26 
E 


SILK 


1/9 
2/2 
28 
22 3/- 
3/2 


a4 


® TINNED COPPER WIRE 


16 16 20 1/10 
18 18 22 2- 


ENAMELLED SINGLE SILK 


26 32-34 3/9 
24-26 «42/9 36 5/- 11/0 
28-80 3/3 17/0 
INTERMEDIATE GAUGES AVAILABLE 
Nickel chrome and resistance wires available 
Orders up to £1 — Postage 1/3 
Orders £1 up — Post Free 


20-22 


16 Gerrard Street, London, W.1. 


“AARRIOrTr 


~- 


3 a < 
Type R/P/E (above) is « 
combined record play 


oe— 
back and erase head 


ONE HEAD? S252" 


The completely new form of construction which 
makes thia possible also gives more output, with 
a better frequency response and less noise and hum 
(double tnterna!l screening) The erase and bias 
require so little power, they ean be run from | «mal! 
double triode (if desired). Record/playback track 
O*5in., erase track .110in. Dimensions fin. dis., 
fin. high Onciilater coll, 9/6. Head trans 
former 11/6. Also many other types of heads 
coils, transformers 

Send 8.A.B. for Ulustrated details (o;-— 

PA OTT & Co, SUNLEIGH WORKS, 
SUNLEIGH RD., ALPERTON, MIDDX. (Wem 7403) 
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pizers yyue JONS VACANT 


. Ltd. of ich. | 
mond, Surrey, has oleae’ for Chie 
specter. Applicants must heve sound pr weelen! 
experience in testing mechanical and electronic 
abhi paratus, together with administrative 
ebility. A key post in expanding firm Applica - 
tion in first instance by letter giving full 
details of ex prence and salary [2867 

ABORATOR engineer required for design 
and pt wt H testing equipment 
for coaxial ani telephone cables; engineering 
or physics degree essential and approximately 
rience desirable; 25-26 years of 

) according to qualifications and 
experience. —Write, stating qualifications and 
experience, to Personne! Manager 
Sy aed & Cables, Ltd., North 


HE BRITISH TABULATING 
Lid., require an electronic 
for their Research Labtoratory 
Herts; work consists mainly of 
diagrams, with some mechanica! 
chassis and component ut 
ence desired.—Applications, giving particulars 
age. previous experience and 
shou.d be addressed two 
, at Letchworth, Herts 
ECCA RADAR, Lid invite applications 
from engineers and technicians with ex- 
perience of installation or maintenance of 
radar, for field duties with the Company's 
Heavy Installations Division on the installation 
of high-power radar equipments; the appoint- 
ments will be permanent and pensionable; 
applications giving details experience and 
stating salary required should be addressed tk 
the Personne! Officer, Decca Radar, Ltd., Shan 
non Corner, New Malden, Surrey, quoting refer 
ence HID.5 {2736 
RITISH ACOUSTIC FILMS have vacancies 
in their Laboratories at Shepherds Bush for 
Engineers or Physicist to wore on sound re- 
cording and reproducing equipment, including 
stereophonic ystems; appl should have 
good § qualifications prefe; y an honours 
degree, or give evidence of eptional ability 
and interest in electronics and sound reproduc- 
tion; five-day week and pension scheme, salary 
accordin to qualifications and experience 
Application should be made in writ ng the 
Personne! anager, British A Films 
Ltd., Woodger Rad 1.12 {2900 
ADIO (Meteorological) Mechanics required 
by Meteorological Office. Qualifications 
Basic knowledge of radio and radar and ex 
perience in maintenance/operation of radar 
equipment including oscilloscopes Successful 
applicants serve in United Kingdom and over 
seas. Commencing bonds “ salary 
25 or over rising annua to £540 
deductions for each year "Kelow age 
salary £20 to £50 lower Overt 
allowance etc Promotion 
to Borough Employment 
236, Walworth Rd.,, 


Woolwich 


MACHINE Co 


drawing for 
lay previous experi 


ant 


a 
ex 


to 


25 
ime 
rospects 
Exchange 
London 
{2872 
British Tabulating 
Icknield pt 
vacancy for a 
1 and 


t.17 
RANSISTORS.—The 
Machine Co Ltd 
worth, Herts, has @ 
engineer or physicist 
ment work on 
and switching 
possess an honours 
trical engineering 
either transistor 
circults a8 Us ed 
etc.; salary 
age and experience 
experience and 
Personne! Officer 
LECTRICAL engineer 
the development of 
electromagnetic device 
materials ipplicants 
s of mall 
Ror offers 
~Ollaboration 
producticn plants making 
netic materials and the 
development work is to 
to exploit the application 
the commencing al wi 
of £800 per annum commensurate w 
fications and experience.—Apply Box 
In PNIST RE require scientific 
(male) A Station near 
Wycombe r x operational 
duties, and yeoretical studies in the 
communication general electronics; 
fications: fivst econd-class honours 
in physics or electrical engineering 
within range £445—£815; post Unestablished 
with possibilities of establishment through the 
Civil Service Commission for successful candi- 
date whilst remaining under age 51; opportuni 
ties for promotion to t grade posts « 
of Bcientific Adviser Ministry 
tion forms, quoting from 
Technical and Scientific Register (K) 
St., London, 5.W.1 
ARCONI'S WIRELES 
aid. Chelmsford pequire research and 
development engineers for work on specia! 
applications of high power transmitters operat- 
ing in the U.H.F. spectrum. There are vacancies 
for Senior and Junior Graduat« 
experience of the generation and transmission 
or microwave powers. The posts are permanent 
peosicnable and carry salar in the range 
£1,400 according to qualifications and ex- 
Five-day week Canteen facilities 
etc. Please write. giving full details of age 
qualification, experience and present salary. and 
uoti reference 1117B, to—Marconi’s Wire- 
foes Toiegra ih Co., Lid., Dept. O.P.8., 336-7, 
Strand, 02. (2811 


undertake 
and other 
magnetic 


req sired to 
mail motors 
using new 
should be experienced in 
electromagnetic compo- 
the opportunity of work 
with development 
hard | 

main 
assist 


of 


engineet 
materials 


ales 
these 
e of 


degree 
salary 


if 
TELEGRAPH Co 


Wiretess Worip 


| excellent scope for ea enthusiastic 


Standard | 
| Vacancies the 


2859 | 


ar aughtsman :* 


Engineers with | 


VACANT 
an experienced deve!l- 
this fleld wanted to 
initiate and engineer to production stage a 
limited range of special duty capacitors; 

is permanent and pensionable and offer 
and indu 

ious man, aged 25 to 30 years, sa-ary in accor- 
dance with etal) fica tic ms and experience; our 
staff are aware of this vacancy, and application 
will be regarded as confidential —Box 5150 
LECTRONIC engineers, senior and 
required; vacancies arise 

sion of the company’s business, 
wide fie.d; applications are particularly wel- 
come from young graduate engineers who have 
had some industrial experience; for the junior 
Minirum technical qualification 
required is the City & Guilds Certificate 
fesecommunications,; applications will be 
treated in strictest confidence 

amenities; Saturday interview if re- 

y Marconi Instruments, 
atfield Rd., St. Albans 

LECTRONIC engineer required for a ser 
post to build up and control an entirely new 
group working on advanced valve applications 
this is an opportunity for a inan of initiative 
imagination and energy; applicant should have 
& sound working knowledge of modern cir 
techniques in the electronic field, particularly 
with application to radio and television and 
should hold a degree or equivalent; essentia 
qualities are an aptitude for original expe 
mental work and an ability to guide the work 
of others; salary will commensurate wit! 
esponsibility. vx. ae Personne 
Department, M.¢ Valve Greer 
Hammersmith, sisting age, qualifications and 
details of experience, quoting Ref. A.A 282 


JOmIOr development engineers are urgent 
required to assist in the development of pre 
cision electronic laboratory instruments 5u 
cessful applicants will be engaged on inter est 
long-term projects concerned with 7 
jevelopment of a wide range of equi pme 
The appointments are permanent and 
onsiderable technical responsibility *) 
cants should have had previous development 
experience, preferably in the instrument field 
Academic qualifications ranging from Oo N.C 
to degree standard are eptable 
are dependant upon age, qualifications 
perience.—Apply, stating fu etalls, 
Chief Engineer, Messrs. Furzehil) 
Lid Shenley Rd., Boreham Wood, 


DMIRALTY—Royal 
vice. Experimental Officers and Assist 
Experimetital Officers required in Experi- 

Establishments in London, Portsmouth 

estershire and Scotland 

the majority of posts are for Engineers and 

Physicists articularly with electronics). Can 

didates mus Pritish subjects; qualification 
minimum of H.S (Pass Gegree, H.N.C. or 

equivalent an ‘advanta se); London salar 

£72 A.E.O. (according t 

ag 90 : appointments are un 

established, but with some opportunities to com 

ete for established posts.—Application form 
rom M.L.N.8,, Technical and Scientific Bee 

ter (K), 26, King Street, London, 8.W.1 
ing A247/52A 

ESSRS, BARR & STROUD, Ltd., have the 
followin vacancies in their expanding 
development faboratories and design depart 
ment: (a) development engineers, with experi 
ence in one or several of the following fields of 
electronics, low frequency circuitry, d.c. ampli 
filers, servo systems simuiators, microwave 
circuitry etc (b) microwave physicist 
engineer for work on centimentric waveguide 
and aerial systems; (c) engineer to take charge 
of model and assembly shop laid out for sma 
quantity batch production, inspection, climati 
and durability test of new types, batch samp 
ling, etc.; (d) draugntemen experienced in 
electro-mechanical electronic equipment 
design.—Apply, experience and 
qualifications, e r} Messrs Barr 

L Stroud, Ltd., Anniesland $gOW 13 


7 
HE WAR es a td requires for 35 Bas: 
Workshop R.E.M.E., Old Dalby Leicester. 

shire: one Mechanica! Engineering Officer (Mai 

Grade) to control Workshop repairing radar and 

associated equipment: knowledge and exper 

ence of modern electronic and allied engineerin 
progress and process methods and technique of 
management essential. also ability to organize 
large repair programmes and production 

clusive salary range £1.000—£1.320 (London 

Applicants must be British of British parentage 

and Corporate Members of the Institution of 

Flectrical Engineers or have passed or be exemp 

from Sections A and of their membersh); 

examination; starting salary fixed according t 

age, qualification and experience 

quoted; annual increments subject 

tory service; post temporary but long t term J 

sibilities.-Application forms from M.L.N 

Technical and Scientific Register (K). 26, Kin 

St... , London, 8.W.1, quoting D258/54A [2894 
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Naval Scientific 
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RADIO & TELEVISION COMPONENTS 
WE OPERATE A PROMPT & EFFICIENT 
MAIL ORDER SERVICE 
“VIEW MASTER” &“TELE-KING” specialists 
Easy terms available. 

JAMES H. MARTIN & CO., 
FINSTHWAITE, NEWBY BRIDGE. 
ULVERSTON, LANCS. 


im} 


near city centre 


June, 1954 


SITUATIONS yaeany 


B Bence of bomen Treining 
ment, Evesham. Candidates should 
gree or uivalent in Electrical engineering or 
physics revious experience in teaching and 
ndustry an advantage. Duties concern presen- 
tation of fundamental principles of sou and 
vision broadcasting to technical and non-tech- 
nical staff and successful candidate will super- 
vise four lecturers and generally develop work 
of Section. Starting salary £990 (may be 
higher for exceptional qualifications) rising by 
al increments to 1,320 max. rel 
C., London, W.1., quoting re 
914, ‘within 7° days. 
SITUATIONS WANTED 
ADIO, gag assist. works manager. 59. 
leading mfrs. ae experienced execu- 
technical [2803 
ADIO and television service engineer, 55, 
qualified, experienced, own car, desires 
hange; N.W. London.—Box 5091. 2878 
TECHNICAL TRAINING 
ITY & GUILDS (Electrical, etc.) on No 
Pass-No Fee’ terms; over 95% successes 
for full details of modern courses in ail 
ranches of Electrical Technology, send for our 
44-page handbook—free 
B.LE (Dept, 388A). 29. Wrig 
mdon, W.8. 


tive 


TUITION 
Coventry TECHNICAL COLLEGE 


SESSION 1954-5: 

ELECTRONIC Engineering 

APPLICATIONS invited for entry to 3-year 
ill-time course commencing September, 1954, 
m those requiring comprehensive training 
advanced l Electronic Engineering 

ualifying posts in radio, te) 

r munications, sion and industrial 
nics. Syllabus will cover requirements of 
i, Brit.1.R E., and 1.E.E. examinations 
age 16 or over Application se * eoe and 
irther information from Principal, 

College, The Butts, Coventry 
OTHING succeeds like success 
vave done a thousand times we can do again 
you—see the B.N.R.S. advt., page 138. [0172 
IRELESS operating; attendance and postal 
courses.—Stamp for reply to Manager, The 
Wireless School, Manor Gdns., London, N.7 


[0104 
S$! E 
ng, low fees, scholarships, 


short train 
boarding /day 
tudents; stamp for prospectus.— Wireless Col - 
ege, Colwyn Bey 0018 
| Shey courses P.M.G Certs., 
C.G.L1 Telecommunications, Radar Main 
tenance Cert. and B.Sc.(Eng.); prospectus 
. College, Hull 
I it as you do it.—We provide pract 
equipment combined with instruction 
television, etc.—Write for ful] details to 
Institutes, Dept. WW47, 43, Grove Fork 
id.. London, W.4 0179 
T iV & Radio.—A.M.Brit.I.R.E., City & 
Guilds, R.T.E.B. Cert.. etc.. on “no 
»”’’ terms. Over 95% successes. De- 
Ss. & Home Training Courses in a 
radio & T/V, write for ty page 
—B.1.E.T 
London, 
A.M.Br it 1.R.E City 
, on no-pass—no fee 
for details of exams 
of engineering, bi 
44-page handbook 
387B). 29, Wright's 


Entry 


the world as a radio officer, 


for 


etc wr 
B.1.E.T 
London, W.8 
W iREL JESS telegraphy: Merchant Navy offer 
to youths 16 upwards fication 
ative positions as Radio e Apply 
British Schoo! of Telegraphy, 179, Clapham Rd 
S.W.9 (Est. 1906). Recognised by Ministry of 
Education. Moderate fees Modern equipment 
A postal courses in theory of Wireless T 
aphy for P.M.G, Certs and Amateur 
ting Licence. 
HE Institute of Practical Radio Engineers 
have available home study courses in every 
ff radio and television engineering 
jalising in the practical training of appren- 
in the retail trade: enrolments limited. fees 
srate.—-The Syllabus of Instructional Text 
e obtained | dost free from the Secretary 
K House, 20 pairfield Red 
N.8 088 
’ Brochure giving details of home study 
trainin in radio, television, ard aj 
branches of electronics ourses for the hobby 
enthusiast or for those aimin at the 
A.M.Brit.I.R.E., City and Guilds Telecommuni- 
ations, , and other professional exam- 
nations; train with the college operated by 
Britain’s largest electronic organization 
moderate fees.—Write to E.M.I. Institutes, 
*ostal Division, Dept. WW28, 43, Grove Park 
Rd., London, W.4 [0001 
BOOKS. INSTRUCTIONS, ETC. 
IRELESS World,” Sept., °45, 
offers.—113, Manor Park, 
S.E.13 
OOKLETS 


“(Dept 


to date; 
Lewisham, 
[2822 

Use Ex-Govt 


“How t Lenses 


- E 
Brentwood, Essex 
P lications, 5,500 
iperheterodynes, 5 
data for constructing TV aerial streng 
meter, 4s sample copy The Practical Radic 
ublication of the Institute 
and examination data, 
Pairfield Rd., London, ig. 8 


eigh Rd., Hutton 
R.E. technical 
ment Peaks for 


irRE. 
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"Always a good deal” at 


WEST END RADIO 


SPECIAL OFFER !! 
TRANSFORMERS. 


SAVAGE AUTO. 
INPUTS 110 v., 130 v., 
200 v., 230 v., 250 v. Stud switch control, OUT- 
PUTS 110 v. and 230 v. at 1,200 w. nominal, 
tested 2.4 KVA. I5A. 3 pin sockets and fuses 
on panel in handsome grey cabinet. Brand 
new in maker's packing, £7/15/-. De Luxe 
model by Neverlin, £8:15'-. P. & P. 10/-. Send 
for photo. Made for G.B. scopes. 

H.T.-L.T. BATTS. Ex-Gove. 1952 manufac- 
ture, layer-built, 150 v. + 3 v. Every battery 
tested before despatch. Suitable for No. 38 
receiver, 4/6. P. & P. |/- 

EX-ARMY MINE DETECTORS. Com- 
plete with 2 search coils, | under-water type, 
amplifiers, spares kit, etc., etc.. complete in 
transit case, £6/15)/-, carr., 15/-. 


1,000 Bargains for callers ! 


WEST END RADIO LTD. 


14, LISLE STREET, LEICESTER 
SQUARE, LONDON, W.C.2. 
Phone: GER 7341 
OPEN ALL DAY SATURDAY ! 


| paid. 
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|BASS REFLEX CABINETS | 


Veneered and French polished from €9.0.0. 
Complete Kits in un-veneered acoustic chipboard 
from £3.15.0. We will assemble for 7/6d. extra 
CORNER CABINETS for Goodmans Axiom |50 
MK.11, veneered and French polished €16.0.0, carr 
if without finishing mouldings €1.0.0. less 


A. DAVIES and Co. (Cabinet Makers), 
3 Parkhill Piace, off Parkhill Road, London, 3 
(Gulliver 5775) 


ARKAYKits 


PHONOGRAPHS TV 
HI-FI 


hure 


RADIOS 
TEST EQUIPMENT 
Write ¢ FREE Bro« 


Radio Kits. Inc. + 120 cepan street 
NEW YORK 6, NEW YORK « U.S.A. 


STABILISED POWER UNITS 
Boldre series , 100 watts, suitable for al! main and 
service voltages and frequencies. Output stab 
150-500 volts, Impedance 1{). Stability .o2% 
A. Laboratory model 79.10.0 


—onss 
o 
o 
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40 - 7 
WIRES TO 48 S.W.G. AVAILABLE 


COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED. 
All gauges available. 

B.A. SCREWS, NUTS, WASHERS, 

soldering tags, eyelets and rivets. 
EBONITE NO BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES. 
ALL DIAMETERS. 
SEND STAMP FOR LIST. TRADE SUPPLIED 


POST RADIO SUPPLIES 


33 Bourne Gardens, London, E.4 


B. General purpose mode) 59.10.0 
D. Skeleton model for building into equip’t £44 0.0 
(Reduced price fur spot voltage or smal! range 
Sub-contract wiring, assembly or potting Inter-anit 
cabling made up, exact lengths 


NEWTOWN INDUSTRIES, Lymington, Hants. 


This infant prodigy, youngest son of our sales ~— 7 r, shows 


forethought beyond his years. Yet Daddy tell him 
there’s more than a pennyworth of megohms in “ Symite” 
high tension tubing. For instance, under normal conditions 
the insulation resistance measured with surface /1° length, in 
parallel with volume /1” length is 10° megohms 


SYMITE— SYMEL — 


standard, super silicone elastomer 
tropical and high sleeving, tor 

ADVISORY 
SERVICE 


temp., outetand- temps. up te 
If you have an elec 


Send for Price List of parts for the 


MIDGET SENSITIVE 
T.R.F. RECEIVER 


as described in the April, 1954 
issue 


SMITH & CO. LTD. | 
287/289 EDGWARE ROAD, LONDON, W.2 
Telephone : Paddington 5891 
Hours 9 till 6 (Thursday, | o'clock) 
Near Edgware Road Stations, Metropolitan & Bakerloo 


ing resistance to 180°C; high ten- 
abrasion, will not sion sleeving nid 
crack or tear with § mm bore 
and imm., wall 
Lea.des etd. sizes 


FLEXIBLE INSULATION BY 
? oO trical insulation pro- 
mons & Co. Lhd. \ msn 


pleased to adviseyou 


CLASSIFIED ADVERTISEMENTS 


Use this Form for your Sales and Wants 
To “ Wireless World " Classified Advertisements Dept., Dorset House, Stamford Street, London, S.E | 
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW 
@ RATE: 7-for TWO LINES, ) en Additional @ NAME AND ADDRESS TO BE INCLUDED IN 
Line. Average six words i CHARGE if USED IN ADVERTISEMENT 


Cheques, etc., payable to lliffe ie —_ ‘Led., crossed & Co @ Box No. if required add 2 words plus |/- 
PRESS DAY, MAY 3ise FOR JUL 


Please write in BLOCK LETTERS with ball pen or pencil. 


NAME . ADDRESS... 


NUMBER OF INSERTIONS REQUIRED REMITTANCE VALUE ¢ 
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SHERWOOD INSTRUMENTS LTD. TESTOSCOPE Mains Tester K ARIEL SOUND 


Light Precision E 
Production Manufacturers of - sd and 4 Professional Recording Engineers 
Machined Components—Light Accurate For high and low voltage Public Address Equipment 
Sheet Metal and Press Work—Mechanical testing. — A Electronic Design, Manufacture and Repair 
Assemblies. 1/30 and 100/860 volts A.C. 
Highest Standards A.|.D. Approved oD pee mh pa he tine ; y (Please refer to Repairs and Services Section for 

Enquiries invited leaflet sOF. 4 details of some of our services.) 
5 ROSEMONT ROAD, LONDON, ‘ 57 LANCASTER MEWS, LONDON, W.2 
N.W.3 , Telephone : Paddington 5092 


mms Felephone Hampstead 6655 


INDEX TO ADVERTISERS 
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MINIATURE 
LEAD-THROUGH 
& STAND-OFF 


HESE new additions to our range of Hi-k tuner plate, the hole in the plate being 
Ceramic Condensers have been designed ‘burst’ rather than punched. A solder ring 
for Television Receivers incorporating is employed for soldering the condenser into 
Band 3 and Band 4 tuners. Their out- the plate, thus forming a fillet which gives 
standing features are : extremely small series a sound electrical and mechanical joint. 
inductance, efficient decoupling, and small Lead-through Type CC161S has a flange 
physical size. The Stand-off Types are around the centre of the body so that it 
particularly suitable for cathode and may be mounted on a tuner plate having 
screen decoupling. a punched hole of 0.166” diameter (Drill 
. P No. 19). 
Construction : oo - 
: Stand-off Type CC162S has a mounting 
The tubular bodies are a specially selected : 
; ; flange at the base of the body enabling 
material of the barium-titanate group of 
, : the condenser to be soldered to any part 
ceramics with a dielectric constant of ar 
000. The four constructions at present Of 0 Gat chases 
alte te : —- ; Stand-off Type CC163S has a mount- 
available provide two for lead-through . - . : 
: ing flange approximately half way up the 
purposes and two for stand-off purposes. ° F mie “Ny 
- . body, and requires a punched hole in 
The former have an 18 gauge tinned < , Tyei 
P the chassis of 0.166” diameter (Drill 
copper wire running through the body No. 19 
= piywrese se oe the — In both of these Stand-off Condensers 
ne 6 eS a ae cee the end of the ‘ hot’ electrode furthest 
Method of installation from the connecting loop is spaced 
Lead-through Type CC160S is in- approximately 2. mm. away from the 
tended for soldering direct into a ‘ earthy ’ outside end 


Capacity: 1,000 pF. Working Voltage: 350v. D.C. 


Insulation Resistance: Greater than 5,000 megohms at 5oov. D.C. 
Capacity Tolerance: —20% to +80%%. 


ALISTS t*W: COWDEWSERS SINCE 1906 


4 ireless 4 orld June. 1954 


NEW edition of Modern Solders 
now available FREE 


\ completely revised edition of 

‘* Modern Solders’”’ has been prepared 

to meet the demands of Laboratory 

Engineers and Technicians. Informa 

tion on melting points, standard gauges. 

constitution of alloys and use of solder 
i es from has been brought up to date. 


“MODERN SOLDERS” ; 
: The latest Multicore products—S5S Core 


Solder, Solder Rings, Tape Solder, 

Automatic Soldering Head and others 

Ersin Multicore is the only solder in the world supplied ~are described with their specific uses 

containing 3 or $ cores of Ersin Flux. a high-grade rosin which ‘“ModernSolders” is fully illustrated and 


contains many useful graphs and tables 
has been subjected to a complex chemical process to increase its 


Available only to manufacturers and 
laboratories using solder. Please apply 
corrosive properties of the original rosin on your official paper for a copy of this 
useful reference book. Other interested 
users of solder are invited to write for 
complimentary copies of ‘Hints on 
no wasted lengths of solder without flux Soldering” and ** Multicore Solders . 
Technical Summary”. 


fluxing action without impairing in any way the well-known non 


The core construction ensures flux continuity which, with the 


correct soldering technique, avoids dry or H.R. joints There are 


Unless otherwise specified, Ersin Multicore 


Solder is supplied as standard to manufacturers For Service Engineers and Electronic Enthusiasts 


; SIZE | CARTONS 5 - RETAIL 
6 alloys, 9 gauges and 2 flux percentages 


2 Cat A y a Approx Lengt , 
= ef. No Tin Lead »W.G ann 
on nominal 7 Ib. reels Approved by A.I.D., , eo 
C1l6014 60 40 14 2! feer vHne® cone 
s 


- " w- 
G.P.O., A.R.B., D.T.D.599, R.C.S.1,000 and |-~creorw 60 40 is _ a Sten 
Cl40r3 13 19 
ClaOl6é 38 


all U.S.A. Federal specifications. Widely used 


by U.S.A. manufacturers where it is specially 


m illustrated 


m request 


imported from England. 


